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PREFACE TO THE FOURTH EDITION. 



The necessity of providing for another edition of this 
little work within less than two years since the last large 
edition was published cannot help but confirm the im- 
pression that it has proved itself useful and a desirable aid 
to the student of medicine. 

The present edition was not found to need further addi- 
tions, but it has been carefuUv revised to eliminate the few 
errors that were yet contained in its text. 

The author wishes to express his thanks to the many 
teachers of this branch who have written to him approv- 
ingly of his work and have recommended it to their 
students, and he trusts that it may still continue to be 
appreciated by them. 

L.W. 
Mat, 1893. 



PREFACE TO THE THIRD EDITION. 



The call for a third edition of this little book, after two 
editions of two thousand copies of each have been ex- 
hausted within three years, is certainly gratifying to the 
author, and assures him that his aim to present it as an aid 
to the medical student in his pursuit of chemistry has been 
realized. He thinks that this compend has not interfered 
with more thorough reading from text-books, but has helped 
to make these better understood, and has thus rendered the 
path of the medical student in this direction less difficult. 

It was not found necessary materially to enlarge the sub- 
ject in this edition. But the text has been carefully gone 
over. A few errors were corrected, and several tables, of 
the elements, weights and measures with rules for convert- 
ing them, thermometric scales, etc., were appended. 

Trusting that this issue will have the same generous re- 
ception from all parts of the country which has been accorded 
to the former editions, the author hopes that it will be a 
welcome friend to the student, which will help him better to 
appreciate the subject under consideration, and in doing so 
extend his usefulness as a medical practitioner. 



L. W. 



August, 1891. 
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PREFACE TO THE FIRST EDITION. 



An extensive experience in preparing medical students for 
examination in Chemistry has satisfied the writer that the 
incomplete knowledge of this department of medical science, 
so often exhibited by students and physicians, is generally 
due to their inability to study the subject thoroughly with- 
out encroaching in too great a degree on the time required 
for the more practical branches of their profession. 

Most students appear to be justified in claiming that they 
have derived much profit from the systematic course of 
"quizzing" which is in vogue at the medical schools This 
benefit is attributable, no doubt, to the fact that by this 
mode of instruction essential points are brought out in the 
form of questions which exact attentive consideration before 
adequate answers to them can be given. 

In the volume here presented the author has the same 
object in view, and while he trusts that it will not be the 
means of dispensing with the deeper study of the subject, 
he feels assured that unless the frame-work of knowledge 
be first well constructed, substantial progress will be quite 
impossible. 

If this little work shall tend to give students a better 
understanding of Chemistry, and with it a greater love, or 
perhaps less of a distaste, for the pursuit in connection 
with their medical studies, the writer considers that he will 
have achieved much of that which he attempted. 
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Vlll PREFACE. 

As an introductory course to Chemistry in most, if not 
in all, medical colleges includes the principles of Physics, 
Bome espential questions on this subject precede the chemi- 
cal part of the work. Theoretical Chemistry, though treated 
in a separate chapter, is also frequently referred to through- 
out the text. The classification of the elements is some- 
what at variance with the most modern ideas of pure 
Chemistry, but it has been given with the view of pre- 
senting the matter in logical sequence to the medical 
mind. Toxicology has received ample consideration under 
the head of each element or compound which possesses 
markedly poisonous properties. Analytical processes have 
been brought out as far as compatible with the condensation 
of so large a subject within so limited a space. No separate 
chapter or part is devoted to the " urine and its analysis, '^ 
its components being considered in the order of their pre- 
cedence in the adopted arrangement. 

The questions and answers of this Manual have been so 
arranged as to conform to the principal text-books on the 
subject. For this purpose the authoritative works of Fownes, 
Attfield, Richter, Charles, Barker, and Witthaus, as well as 
Holland on the Urine, and Draper and Ganot on Physics, 
have been freely used in its preparation. 

L. W. 

Philadelphia, Pa., 333 South Twelfth St. 
August, 1888. 
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ESSENTIALS OF MEDICAL CHEMISTRY. 



FHTSICS. 

Weights, Measures, and Specific Gravity. 

What is weight? 

The amount of force necessary to neutralize the attraction of 
the earth upon a body. 

State the different kinds of weight. 
Apparent, absolute, and specific. 

Define these three. 

Apparent weight is that of a body in the air ; absolute that in 
vacuo ; specific, the relative weight of a body in comparison 
with that of the same volume of some other medium. 

Which system of weights and measures is employed in 
chemistry and chemical operations? 
The French or metric system based upon the metre as unit. 

Oive the subdivisions of a metre. 

It is subdivided into 10 decimetres, 100 centimetres, 1000 milli- 
metres. 

What are the terms for decimal multiples of the metre? 

10 metres equal to one dekametre. 
100 metres equal to one hektometre. 
1000 metres equal to one kilometre. 

State the unit of fluid measure of the metric system. 

The cube of one centimetre or one cubic centimetre, usually 
abbreviated as 1 c.c. 

How much is one litre? 
1000 cubic centimetres. 
2 
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Give the unit of metric weight. 
One gram, equal to 15.432 grains. 

How is the gram derived? 

From a cubic centimetre of distilled water at its maximum 
density (+ 40 c.). 

What are the decimal subdivisions of a gram ! 
1 gram=10 decigram8=100 centigram8=1000 milligrams. 

How are the decimal multiples of a gram designated! 

By Greek numerals. 10 grams = 1 dekagram ; 100 grams = 
1 hektogram ; 1000 grams ^ 1 kilogram. 

Oive the equivalents in Troy weight of 1 gram, 1 kilogram, 
also in grams of 1 grain and 1 oz. Troy. 
1 gram = 15.434 grains ; 1 kilogram = 2.679 lbs. Troy ; 1 
grain = 0.065 grams ; 1 oz. Troy = 31.103 grams. 

What are scales and balances? 
Instruments to determine the weights of bodies. 

State what chemical balances are, and their principal parts. 

Instruments indicating at least one milligram, having knife 
edges on which the beams and hangers are equipoised. 

How are chemical balances steadied, and how should they be 
kept? 

They are steadied by rests to keep them in a state of repose ; 
they should be well levelled on a solid foundation in glass cases 
to prevent the influences of draughts of air, weather, heat, dust, 
etc. 

By what means are minute differences of weight determined? 
By riders placed on notches on the beam. 

When a body is weighed in air and then in water, where is it 
the heaviest ? 
When weighed in air. 

What is the loss of weight it experiences in water ? 
As much as the weight of the volume of water it displaces. 
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What is its specific weight or gravity then ! 

The relative proportion between its weight in air and its loss 
of weight in water. 

How is the specific gravity of a body heavier than water 
determined! 

By weighing the body first in air and then immersed in water, 
determining the difference between the two, and then dividing 
the weight in air by that difference. 

If a body is lighter than water how is its specific gravity 
obtained! 

Attach it to another body heavier than water, the loss of 
weight of which in water has been previously ascertained. Find 
out the loss in water of both together and deduct the loss of the 
heavier one from it ; the difference will be that of the lighter 
body alone, with which divide its weight in air. 

If a body is soluble in water how is its specific gravity 
obtained! 

By immersing it in another incompatible liquid of known sp. 
gr., dividing with its loss therein the weight in air, and then 
multiplying with sp. gr. of the liquid used. 

State what a Fyknometer is, and how the specific gravity of 
liqnids is ascertained with it. 
A specific gravity bottle having a glass stopper with a capillary 
opening through it, and usually of a size to contain accurately 
1000 grains distilled water at 4^ C. If this is well filled with the 
liquid to be examined, and then dried externally and placed on 
the scales, the increased or decreased amount of the weight of 
the same divided by 1000 will give its specific gravity. The 
weight of the bottle in this operation must be counterpoised or 
tared ; the temperature of the other liquid should be at 0^ C. or 
computed for that degree. 

What is the law of Archimedes! 

A body immersed in water loses part of its weight equal to 
the weight of the displaced liquid. 
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State the position an egg will occupy in pure water and in 
a saturated solution of sodium chloride, and give the 
reason for the same. 

In pure water it sinks, in saturated Na CI solution it floats, 

because the liquid displaced by it in the pure water is lighter 
than its own weight and heavier in the Na CI solution, thus 
buoying it up in the latter. 

What instruments are based on the above experiment, and 
what are they used for, and what are their names ac- 
cording to application? 
Hydrometers, used for readily ascertaining the specific gravity 
of liquids, called, according to their use, urinometers, alcoholo- 
meters, lactometers, etc. 

How is the scale of hydrometers arranged? 

For liquids heavier than water the sp. gr. scale of hydrometers 
has 1000 on top and the heavier marks below ; the hydrometers 
intended for taking the sp. gr. of lighter liquids is marked 1000 
at the bottom of the scale and the lighter degrees are above. 

What are urinometers, and what is the extent of their scales! 

Hydrometers intended for taking the sp. gr. of urine ; marked 
from 1000 at the top to about 1060 at the bottom. 

How is the specific gravity of a liquid observed by a hydro- 
meter? 

By partly filling the cylinder with the liquid to be examined, 
floating the instrument therein, then filling carefully to the top 
of the cylinder, and reading the mark over the top of the liquid. 

How is the quality of good hydrometers ascertained ? 

By immersing in various liquids of known specific gravity and 
comparing the marks indicated with those known of the liquids. 

Heat— Thermometers. 

What is heat? 

A condition of matter manifesting itself by physical phe- 
nomena and convertible into other forms of force. 
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When two bodies of different temperatnre axe brought in con- 
tact what is the result? 

They tend to equalize the amount of heat they are respectively 
possessed of. 

If equal quantities of water of the temperature of 100^ C. and 
of 162^ C. are mixed together what will be the tempera- 
ture of the mixture ? 
The mean of the two or 131o C. 

If equal quantities of water at 0^ G. and mercury at 100^ G. 
are mixed, what is the temperature of the mixture, and 

why? 

The mixture will be at 3.3° C, because the heat capacity of 
water is 1000 to 0.033 for mercury; i, €., tlie water requires about 
33 times as much heat as mercury to elevate it to the same tem- 
perature. 

What is the individual heat capacity of bodies termed, and 
how defined? 

Their specific heat, or the amount of heat necessary to raise 
the temperature of a body one degree compared with that re- 
quired to raise the temperature of the same weight of water one 
degree. 

What is a calorie and what a thermal unit (English) ? 

The quantity of heat necessary to raise one kilogram of water 
through on6 degree centigrade is one calorie (large) ; that neces- 
sary to raise one gram through one degree centigrade is the small 
or chemical calorie ; that required to raise one pound of water 
through one degree centigrade, one thermal unit = 0.45 calorie 
(large) ; one large calorie = 2.2 thermal units. 

What is the temperature of a mixture of equal weights of water 
of eO^C. andof O^G.? 

3ooa 

What is the temperature of equal weights of water at 60^ G. 
and ice at 0^ G. ? 

It will remain at 0^ C, until all the ice is melted. 

Why is this so ? 

Because the ice absorbs all the heat of the water to accomplish 
its change from the solid to the liquid state. 
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What is the heat absorbed by bodies in their ohange of state, 
not indicated by the thermometer, called! 

Latent heat. 

What three states of matter are there? 

Solid, liquid, and gaseous. 

What is matter composed of? 

Molecules and interspaces. 

What are molecules? 

The smallest physical units of matter. 

State the relative condition of molecules in solid, liquid, and 
gaseous bodies. 

In solids, the relative positions of the molecules are fixed, and 
cannot be changed without the expenditure of more or less force. 
In liquids, the relative positions of the molecules are not fixed, 
they glide past each other coherently, while in gaseous bodies the 
molecules repel each other, and tend to occupy larger spaces. 

If a metal ball fitting closely into a ring be heated and then 
placed in the ring, what is the result? 

It will no longer pass through it until it again returns to its 
ordinary tempemture. 

What can be said to be the effect of heat on bodies, and what 
on different forms of matter? 
They are expanded by increase of temperature, and contracted 
by its decrease. The expansion in solids is small, in liquids 
greater, and for gases the greatest. 

As matter is composed of molecules and interspaces, which of 
the two are thus expanded by heat? 

The interspaces, as the molecule is a unit, and cannot increase 
or decrease in size. 

What is a thermoscope? 

A glass bulb containing air connected with a narrow tube con- 
taining a liquid. Very slight variations of temperature are in- 
dicated thus by a change of position of the liquid. 
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If a bulb of alcohol or mercury or other liquid, to which ii 
attached a narrow tube, is heated, what is the result? 
The liquid ascends in the tube. 

What are thermometers? 
Instruments for measuring temperature. 

How are they constructed? 

They consist of a bulb of liquid attached to a closed and air- 
less capillary tube ; this latter is graduated to indicate the de- 
grees of temperature. 

What thermometers are principally used, which preferably, 

and why? 

Alcohol and mercury thermometers ; the latter prefenibly, 

because the mercury does not wet the glass tube, and does not 
boil so readily as alcohol. 

When are alcohol thermometers to be preferred? 

To measure very low degrees of temperature when mercury 
would freeze. 

Which are the principal scales of the thermometer in use ? 
Fahrenheit and Centigrade (Reaumur also). 

How is the Fahrenheit scale graduated ? 

It is divided into 212 equal divisions or degrees, the lowest 
of which is a mixture of equal parts of sal-am nionia and snow, 
and the highest the boiling point of pure water ; the freezing 
point of water on this scale is 32^, 

How is the Centigrade scale graduated ? 

By division into 100 equal parts or degrees, the space of expan- 
sion from the freezing point to the boiling point of pure water. 

Which is commonly used, and which in chemistry? 

The Fahrenheit scale is in conmion use in this country, the 
Centigrade scale in chemistry. 

How are degrees of Centigrade scale converted into those of 
Fahrenheit? 
As the number of degrees between the boiling and freezing 
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point of water in Centigrade is 100 and in Fahrenheit 212 — 32 =3 

180, the proportion would be 

100 : 180 -4- degree to be converted : x 

by division with 20 it would read 

5:9-7- cent. : x 

i, c, the degree to be converted is multiplied with 9, the result 

divided by 5, and 32 added to the result, as per following formula : 

Cent. X 9 , „^ ^ , 

^-^^- -f- 32 = Fahr. 

o 

How are degrees of Fahrenheit converted into Centigrade? 

From the degree to be converted 32 is subtracted, the diflfer- 
ence is divided by 9, and the quotient multiplied by 5, as per 

following formula : ^ X 5 = Centigrade. 

What are clinical thermometers, and what their range? 

Thermometers for determining the temperature of the body. 
Their scale ranges usually from 90^-110^ F. 

What are self-registering thermometers, and what are inde- 
structible registers? 

Thermometers which have a small separate column of mer- 
cury, which is shoved up by expansion, but does not contract 
with the main column, are called self-registering. If these regis- 
ters are so arranged that they cannot slip down, or be shaken 
down into the bulb, they are called indestructible. 

Why are new thermometers usually incorrect, and what should 
be done with them? 

On account of the contraction of the glass going on for some 
years, they should for that reason be seasoned at least three 
years before being marked. 

How are thermometers standardized? 

They are compared, at their different degrees, with other in- 
struments known to be correct. 
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MAGNETISM. 

What is magnetinn^ 

Tin; force by which loadstone attracts iron. 

Give the chemical name and composition of loadstone. 

Maynftic oxide of iron : FCjO. = FdO.FeA = Ferrous-ferric 

Describe natural, temporary, and permanent magnets. 

Loadstuni! is a natural magnet. Soft Iron, in whicli magnet-' 
ism IB induced, is a teiiiporftrj magnet. Steel, when magnetized, 
becomes a permanent, artificial magnet. 
What are ma^etic poles and what neutral lines ? 

The ends of magnetic bars are termed their [loles ; the toidiile 
lino lietwcen them, which has no power of attraction, is their 
neutral line. 



Which is the north pole and which is the south pole of a 
magnet in this country! 

The pole pointing to the north ie tlic north pole, that pointing 
to the south tlic south pule ; in France and China the reverse 
terms are in use. 

When particles of soft iron are in contact or influenced by a 
magnet, what do they become in turn ? 

Temporary magiicls. 

Qire the action of a magnet on iron filings. 

They become, cadi jiiirticlc, (iiiigneta of more or leas .strength, 
and consequently arrange tlienisulves into tufts. 
What ia magnetic induction! 

Tlie production of magnetism in other su1>stancea either by 
direct or indirpcl contact. 
Can magnetism be induced by contact only! 

No, it may even act through different media, such as glass, 
wood, paper, etc. 
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Does iron alone show magnetic polarity? 

Its compounds also, as well as those of nickel and cobalt, give 
evidence of it. 

If a magnet is broken in two or into many pieces, what is the 
magnetic condition of each piece? 
Each piece is a distinct magnet with different poles, as one 
kind of polarity cannot exist without the other. 

What is the hypothesis of magnetism ? 

That each molecule of a magnet shows magnetic polarity. 

If a magnet is evenly balanced or suspended in the middle 
what position does it assume ? 
It places itself in the direction of the magnetic poles of the 
earth. 

About what distance are the terrestrial magnetic poles firom 
the true poles? 
More or less 1000 miles, varying according to the magnetic 
axis. 

Give the meaning of declination of the magnetic needle. 

The angle it makes with the meridian. 

What instrument for orientation is based upon the north and 
south direction of the magnetic needle. 

The mariner's compass. 

State the result of approaching the north end of the magnetic 
needle with the north pole of a magnet. 

The needle point is repelled, and if the north point is ap- 
proached by the south pole of a magnet it is attracted. 

What law is based upon this? 

Like poles repel, unlike attract. 

If an unmagnetized steel needle is suspended in the middle 
and subsequently magnetized, what occurs besides its 
orientation ? 
It dips towards the poles, increasing in this respect the nearer 

it approaches them. 
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What is this called? 
The dip or inclination of the magnetic needle. 

What is a horseshoe magnet, and what is its object? 

A magnetic bar bent in horseshoe shape, the two poles thus 
acting by induction upon each other, and increasing each other's 
power. 

What is a magnetic battery or a Germain magnet? 

A series of magnetic steel plates joined with their similar 
poles, making the magnet very powerful. 

What is an armature ? 

A piece of soft iron closing the space between the poles of the 
horseshoe magnet, intended to preserve its magnetic force, which 
would otherwise be gradually lost. 

Are other bodies besides those known as magnetic aflfected by 
magnetism ? 

Many bodies are so affected, especially the metals, but in 
much less degree than iron, nickel, and cobalt. 

What is paramagnetism ? 

The power of magnets to direct substances affected by them in 
an axial position, i, e., parallel with the magnetic axis ; such as 
iron, nickel, cobalt, manganese, chromium, etc. ; the substances 
so affected are called paramagnetic. 

What is diamagnetism? 

The power of magnets to give certain substances, influenced 
by them, a direction at right angles to the magnetic axis ; such 
as bismuth, antimony, zinc, tin, etc. These are called diamag- 
netic. 

When two magnetic bars of equal power are joined with un- 
like poles together what is the attracting force of the 
two together? 
They neutralize each other, and have no attracting force. 

What are astatic needles ? 

Magnetic needles placed so that the north end of the one is 
counteracted by the south end of the other. They lose their 
power of orientation. 



.HjEUiZrm 






• ^ 









•*Ue* - ETi :x= li 



/> ^ • .». 



, ^ .*.,.,*.'. 



rr 






ir- 



r • ' P - 






/ ^r/-,^^^ '-"i#--rtx«taii. jt:aMi? 



/ ^ • .. 



> ^.^ ^«t riiMU^mucncsan if 



/« 



t • r * 



uAu'- ifif •.inH.s-.r il rTm- 



// 



4 ' i ti> yk^^i 



/ • ■ • 



ELECTRICITY. 29 

What is the law of electric attraction and repulsion? 

Bodies charged with the same electricity repel each other ; 
bodies charged with opposite electricity attract each other ; or 
like electricities repel, unlike attract. 

How is electricity distributed in bodies ? 

On the surface, with increased polarity at projections, from 
which, if suflSciently attenuated, it may even discharge itself 
into the surrounding air. 

How may electricity be produced besides by friction ? 

By induction ; electrified bodies attracting in neighboring 
bodies, not in contact with them, electricity of a different de- 
nomination towards them. 

What is the arrangement of simple cylinder electric machines ? 
They consist of a glass cylinder, which, by a crank, may be 
rotated against a silk cloth or cushion containing amalgam. 
Close to this cylinder is an insulated metal globe which presents 
a number of points towards it. As fast as the positive electricity 
is exerted in the glass, the negative induced in the globe escapes 
to it from the points, and leaves the residuary positive electricity 
in the metallic insulated globe to increase with each rotation. 

What is an electrophorus ? 

An apparatus by which, through difference of potential and 
induction, considerable electricity may be stored up and dis- 
charj^ed. It consists of a metal cover with an insulated handle 
placed on an electrified layer of shellac or resin ; in this way its 
lower surface becomes positive and the upper negative. If the 
negative is discharged the more positive accumulates, and if 
lifted oft' will give a positive spark. 

What is a Toepler-Holtz machine, and upon what principle is 
it based? 

An electrical machine consisting of two upright glass plates, 
one stationary, and of uneven potential, which by rotation is 
multiplied, and by induction stores up electricity in the armature 
of the fixed plate. The principle is similar to that of the elec» 
trophorus. 
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What is an electrometer? 

A pith ball attached to a movable lever repelled from a knob 
electrified with the same denomination, thus indicating the 
electric tension. 

What are Leyden jars, and what batteries? 

Instruments for the accumulation of electricity ; they consist 
of glass jars coated inside and outside with tinfoil, the inner 
being connected with a wire and knob. When the outer con- 
nects with the earth and the inner with an electrical apparatus, 
they become charged respectively with negative and positive 
electricity, and when so charged may be discharged and give rise 
to a spark. If several such jars are connected together to in- 
crease their effect, they are termed an electric or Le}- den battery. 

What is the character of electric sparks ? 

They move in the air in broken lines, as the air offers resist- 
ance to their passage by becoming condensed ; thus the zigzag 
course of lightning. 

What are the phenomena displayed by insulated electrified 
persons? 

Their hair, when dry, stands on end, and sparks may be drawn 
from their bodies. 

State the medical use of static electricity. 

In nervous affections, hysteria, and palsy, the patient being 
insulated, and sparks drawn from him, then muscular contrac- 
tions will ensue. 

What is thermoelectricity? 

The electricity produced when two different metals joined to- 
gether at each end have their joints unevenly heated; the 
strength of this depends on the difference of temperature be- 
tween the two joints. 

What are the thermoelectric batteries or piles ? 

A combination of thermoelectric pairs, principally of bismuth 
and antimony, or platinum and iron, so that heat may be ap- 
plied to, respectively, the first, third, fifth, etc., joints, while the 
others are kept cool. 



ELECTRICITY. 31 

What is the principal use of thermoelectric piles or batteries? 

To indicate slight changes of temperature by its effect upon 
the needle of the galvanometer. 

What is galvanism? 

Chemical electricity, also termed voltaism, also dynamic elec-. 
tricity ; the electricity produced when two bodies are immersed 
in a liquid, acting on them with unequal chemical energy. 

What are the bodies generally employed for this purpose, and 
which are the principal ones? 
The metals more generally, and zinc always one of them. 
Thus, zinc and copper, zinc and carbon, zinc and platinum, 
zinc and silver, etc. 

What are such two plates termed, and what a series of them ? 

A voltaic couple or element ; a series of them a voltaic column 
or pile. 

Which is the positive and which is the negative plate ? 

The one being acted upon more energetically is termed the 
generating plate and has a higher potential ; the current flows from 
it to the lower potential ; the plate from which the current flows 
in the liquid being termed the positive^ while the one to which it 
flows through the liquid is the negative. 

When the two plates are joined outside of the liquid by the 
polar wire, in which direction does the current flow 
therein ? 

The outside current flows from the negative plate to the posi- 
tive. The ends of the wires are termed poles or electrodes, and 
their denomination is the opposite from that of the plates they 
are attached to. Thus the one attached to the negative plate 
is at its termination called the positive pole or electrode, while 
the other attached to the positive plate forms the negative pole. 

What are the positive and negative poles also called ? 

The positive pole is called anode, and the negative pole ka- 
thode. 
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crated copper is deposited on the outside copper cylinder, while 
the newly-formed H2SO4 passes into the porous vessel to act on the 
zinc. 

Describe the arrangement of a Grove's element. 

A two-fluid cell, containing, outside, zinc, immersed in dilute 
sulphuric acid ; inside the porous cup is a platinum slip in nitric 
acid. The hydrogen evolved at the zinc, and passing to the plati- 
num, decomposes the nitric acid, thus also chemically preventing 
polarization. 

What is a Bnnsen's element? 

A two-fluid cell, arranged similar to Grove's, with a com- 
pressed gas retort carbon being substituted for the platinum. 
The object and principle are the same as in the former. 

What is a Smee*s element, and how is polarization prevented 
by it? 

A single fluid cell, in which a platinum sheet is immersed in 
dilute sulphuric acid between two zinc plates. The platinum 
sheet is covered with small fragments of platinum, or a silver 
plate covered with finely divided platinum may be substituted 
for it ; the platinum particles mechanically aiding the disengage- 
ment of the hydrogen from the platinum. 

Describe the arrangement of a Grenet cell. 

A one-fluid cell, containing two fixed carbon plates, immersed 
in a battery fluid of sulphuric acid and potassium bichromate. 
Between the carbons is a zinc plate which can be lowered into 
the fluid to set it in action. The object of the potassium bichro- 
mate is to form chromic acid, which oxidizes the hydrogen into 
water. 

Give the arrangement of a Leclanche element. 

A porous cup containing a carbon rod, surrounded by pieces 
of peroxide of manganese and gas carbon. Outside the porous 
cup is a saturated solution of ammonium chloride, and immersed 
in it a rod of zinc. 

What is a Calland's or gravity element? 
A modification of Daniell's element, doing away with the 
3 
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porous cup. It consists of a star-shaped copper plate at the 
bottom of the vessel, which is surrounded by pieces of copper 
sulphate ; it is immersed in a saturated solution of the same sub- 
stance. The upper half of the vessel is occupied by dilute sul- 
phuric acid, which, by the difference of density, floats on the cop- 
per solution, and contains suspended in it a star-shaped arrange- 
ment of zinc. Its action is the same as in the Daniell, and is 
very constant ; it is princi])ally used in telegraphy. 

What is the electrical tension or potential ? 

The electricity accumulated at certain points. 

What is electromotive force? 

The amount of electricity generated by an electrical battpry. 
It is generally accepted as the difference of potential of the two 
plates. 

What is the electromotive series of metals? 

The arrangement of metals according to their electrical de- 
portment ; the most electropositive being at one end and the nnost 
electronegative at the other, as follows : 1. Zinc, 2. Cadmium. 
i\. Tin. 4. Lead. 5. Iron. 6. Nickel. 7. Bismuth. 8. An- 
timony. 9. Copper. 10. Silver. 11. Gold. 12. Platinum. 
1.*^. (traphite. Thus iron in dilute sulphuric acid is electronega- 
tive to zinc but electropositive to copper. 

What is the law for the electromotive force between two 
metals ? 
That the electromotive force between two metals is equal to 
the sum of the electromotive forces between all the intervening 
nietals. 

What is a volt ? 

The unit of electric pressure or electnmiotive force. It is 
about the electromotive force of one DanielPs element. 

What is generally understood by the electric current ? 

The current of electricity passing through the wire. 

What is the direction of the outside current ? 

From the electronegative plate (^carbon or copper), to the 
electn)i>ositive (^zinc). 
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On what does the current strength depend, and by what is it 
diminished? 

The current strength depends on the amount of electromotive 
force, and is diminished by the resistance which it encounters. 

How may the relations then be stated? 

The current strength is directly proportional with the electro- 
motive force and inversely with the resistance. 

What is the resistance, and what two resistances do we en- 
counter in a galvanic cell ? 
The force opposing the flow of the current is the resistance ; 
that existing in the liquid between the plates is termed internal 
resistance ; that diminishing the conductivity of the wire is 
called external resistance. 

What is the law governing the resistance of a conducting wire ? 

The resistance is inversely as the cross section, and directly 
as the length of a conductor. 

What is the unit of resistance? 

The **Ohm;" the resistance offered by a column of mercury, 
104.81 centimetres long, one square millimetre in section at (P C. 

What is the unit by which current strength is computed? 

The ampere ; the current strength of one volt of electromotive 
force passing through a circuit having one Ohm resistance. 

How may the current strength be computed? 

By the Ohm's law ; the current strength is equal to the elec- 
tromotive force divided by the resistance, as per following 

formula : C = ;„ 

Of what advantage is the application of the Ohm*s law in 
galvanism? 

The advantageous coupling of the elements with a view to 
greater intensity or quantity. 

When is the combination best for producing intensity? 

By increasing the internal resistance; i. e., coupling the dif- 
ferent elements separately as such, as needed in galvanization 
of muscles and nerves, and also iu electrolysis. 



36 ESSENTIALS OF MEDICAL CHEMISTRY. 

How are the elements to be coupled for quantity ? 

By combining all the zincs together and also the carbons, thus 
diminishing internal resistance; this is the combination em- 
ployed for galvano-cautery and lighting purposes. 

How is electric light produced for medical purposes? 

By passing a galvanic current of quantity through a carbon 
filament or platinum wire contained in an airless glass globe, 
when the resistance to the current will produce the luminous 
eftect. 

What is the principle of the galvano-cautery ? 

A thin platinum wire by the passage of a quantity of electricity 
will be intensely heated, and can then be applied for cautery 
purposes. 

What is the effect of an electric current passing around a mag- 
netic needle ? 

It will (i(5(l(;ct the needle from its position. 

In which direction is the needle deflected by the galvanic 
current? 

TIiIh (Icpcuids upon the direction the current passes, and if 
al)ov(^ or below the needle. For ready comprehension a person 
may imagine himself floating in the current with the head in 
direction of the current and facing the needle, when the north 
end of the needle will be deflected to the left. 

What is a galvanometer? 

An instrument so arranged as to indicate by the deflection of 
the needle the existence, direction, and intensity of currents. It 
is generally composed of astatic needles and multipliers. 

What instruments are employed to indicate the current strength 
for medical purposes? 

Those indicating the amount of amperes, or rather milli-am- 
peres, passing through the circuit. They are termed ampere or 
milli-anipere-metors. 

What is the effect of an electric current passing around soft 
iron? 

It makes a very powerful temporary magnet. 
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When the current is broken or opened, and when made or 
closed, what takes place, and to what purpose is it ap- 
plied? 

The iron is magnetized when the circuit is closed, and becomes 
demagnetized when opened. On these phenomena the electric 
telegraph is based. 

What is Faradism ? 

The electricity developed by induction from the galvanic 
current. 

How can this be illustrated? 

By placing a wire, not connected with any battery, close and 
parallel with a wire connected with a galvanic battery ; there 
will be an electrical manifestation in the former every time the 
galvanic current is made or broken. 

How does the induced current make itself manifest, and in what 
direction does it flow? 

It is not a steady current, deflecting the galvanometer needle 
only at the time the primary current is closed or open. When 
the current is closed, it flows in an opposite direction to the 
primary current, but on breaking it is reversed. 

Has the ^Etradic current chemical properties, and if not, why 
not? 

It has no chemical powere, because it is a to and fro current, 
and its action in one direction is neutralized by the return flow. 

How may very powerful electric manifestations of the induced 
current be developed ? 
By multiplying the secondary wire. 

What are the instruments for this purpose, and component 
parts? 

Ruhmkorff* coils ; consisting of a primary coil, an iron core 
therein, an automatic breakpiece or interrupter, a secondary coil, 
and an accumulator or condenser for the extra current. 

Which is the longer, the primary or secondary coil? 

The secondary, which is on the outside, and often contains 
many miles of wire. 
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What is the object of the iron core ? 
To attract the breakpiece when it becomes magnetized. 

What is the breakpiece? 

A spring connecting with the primary wire by a small plate ot 
platinum, and having a small hammer end, which is attracted 
when the core is magnetized ; it thus breaks the current, and 
springs back when the core is demagnetized, when the current 
is again made. 

What does the condenser consist of, and what is its olgect? 

It consists of layers of glass covered with tinfoil, acting on the 
principle of a Ley den jar. It accumulates and condenses the 
extra current. 

On what principle are medical fitradic batteries constructed ? 

Similar to that of the Kuhmkorff coil with a Grenet cell to fur- 
nish the primary current. 

What measnres should be adopted to insure the good working 
of a ilEuradic battery ? 

The interrupter should be kept free from rust and corrosive 
mateiial ; all connections should be tight, insulations should be 
complete, and the battery fluid should not be allowed to dry out, 
or become decomposed. 

When the purely faradic current is employed, does it matter 
how the poles are disposed of? 

No ; as the current goes both ways. 

What is the principal use of the &radic current in medicine? 

To excite nerves or bring about muscular contractions, both 
for diagnostic and therapeutic purposes. 

What is the use of the constant galvanic current in medicine? 

For nerve stimulation, for cautery, and for its chemical effect. 

What is the chemical effect of the galvanic current, and what 
is it termed ? 
The chemical decomposition of compounds in a fluid state ; 
it is termed electrolysis. 
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What takes place when water is subjected to electrolysis, and 
how does it take place? 

It is decomposed into its constituent elements, hydrogen and 
oxygen. The hydrogen accumulating at the negative ( — ), the 
oxygen at the positive ( -|- ) pole or electrode. 

What are substances called subjected to electrolysis? what the 
results? what are those which go to the positive and 
those that go to the negative pole ? 

The products of decomposition are termed IONS ; the subjects 
for electrolysis are electrolytes ; those which go to the negative 
pole, the kathode, kathions ; those which go to the positive pole, 
the anode, anions. 

What takes place if a galvanic needle is inserted in the human 
body? 
The salts and fluids are decomposed ; alkalies and hydrogen 
go to the negative ; oxygen and acids go to the positive pole. 

What is electrolysis used for in medicine ? 
For removing tumors, hairs, ncevi, warts, etc. 

In the electrolysis of tumors, what needle should be inseited into 
them, which in aneurisms, and why ? 
The electronegative in tumors, the electropositive in aneu- 
risms ; because the alkalies at the negative pole liquefy the tissues, 
while the acids at the positive pole condense them, and coagu- 
late the blood. 
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CHEMISTBY. 

What is chemistry! 

That branch of physical science which treats of the composi- 
tion of matter. 

What are physical, what chemical changes? 

Physical changes are those which do not affect the composition 
or construction of the molecule ; chemical changes, those altering 
its character, and thus changing matter itself. 

Whatischemism? 
That form of attraction which takes place between atoms. 

What is a molecule? 

The smallest particle of matter that can exist in a free state, 
and cannot be divided without losing its character. 

What is an atom? 

The chemical unit of matter produced by the breaking up of 
the molecule. 

How may matter be subdivided ? 

Into simple or elementary and compound matter ; termed rela- 
tively elements and compounds. 

Define simple or elementary and compound matter. 

Matter made up of molecules, containing like atoms, is ele- 
mentary ; that whose molecules are made up of dissimilar atoms 
is termed compound. 

How many elements and therefore different kinds of atoms are 
known? 

At the present time about sixty-six are definitely known as 
such. 

How are atoms designated in chemical notation? example. 

By symbols, consisting of the first, or the first and some other 
letter of their Latin name. II for hydrogen, B for bismuth, 
Pb for lead (Plumbum), Ilg for mercury (hydrargyrum), etc. 
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What do symbols express besides ihe atomic character ? 
The atomic weight. 

What is atomic weight ? 

The relative weight of an atom in comparison with the hy- 
drogen atom as a unit. It also expresses the smallest quantity of 
an elementary substance capable of entering into the formation 
of a chemical compound. 

In which way is the quality of the combining power of an atom 
expressed ? 

By its electrical polarity in relation to another atom. Thus, 
atoms are either electropositive, i. e., accumulating at the electro- 
negative pole, or electronegative, i, e., accumulating at the electro- 
positive pole during the electrolysis of a compound. 

Is the electro-chemical character of atoms definite or relative? 

It is relative in so far that an atom is electropositive towards 
some, electronegative towards others, but it is definite in these 
relations ; thus, the metals are electropositive to the metalloids, 
and these are electronegative to the former. 

What is the quantity of atomic combining power ? 

The fact that some atoms can combine with one atom of hy- 
drogen, and others with two, three, and more of it, demonstrates 
the quantitative combining power of atoms. 

What is then the equivalence of an atom ? 

The quantity of its combining power expressed in hydrogen 
units, or the number of hydrogen atoms it can combine with, or 
be exchanged for. 

How is the equivalence of atoms expressed, and how is it writ- 
ten in notation ? 

Either by the use of Greek numerals, as monads, dyads, triads, 
tetrads, pentads, hexads, and heptads, or by Latin numerals, 
as univalents, bivalents, trivalents, quadrivalents, quinquiva- 
lents, sexivalents, and septivalents. In chemical notation this 
is expressed by placing Roman numerals above, and to the right 
of the symbol: H^ O". N"^. C^v. As^. S^^ Cl^". 
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How may fhe eqnivalenoe of fhe atom be graphically repre- 
sented? 

By illastrating the atom as a small ring or dot or symbol, and 
the equivalence by lines radiating from it ; these lines are termed 
bonds, as follows : — 

6 ^ -cf -^ i:C ifC :i:^ 

Monad. Diad. Triad. Tetrad. PenUd. Hezad. HepUd. 

When an atom combines with another in several proportion8» 
what characteristic series i^vpear, and into what two 
gronps are they accordingly classed ? 
Its higher compound always increases by two, as for in- 
stance, 1, 3, 5, and 7, or 2, 4, and 6. These two can never inter- 
change, and the series whose equivalents are in even numbers 
are termed artiads^ while the odd are called perissads. 

In which way are multiples of atoms expressed in chemical 
notation? 
By placing small Arabic numerals to the right and below the 
symbol, for instance, Cl.^, O3, As^. 

What do groups of atoms represent, and what is their chemical 
notation termed? 

They represent a molecule, and their designation in chemical 
notation is termed a formula ; for example, NaCl, H^^, etc. 

How are multiples of molecules expressed? 

By inclosing their component symbols in parentheses and 
placing a small Arabic numeral outside to the right and below, 
or by placing a larger numeral before the molecule without 
parentheses ; thus, (XaCl)^ = 2 XaCl. 

In which way is a reaction to take place between two chemical 
bodies designated, how its completion, and how the pro- 
duct or products? 
Before the reaction takes place they are separated by a plus 
sign (-(-), the union complete by an equation sign (=), and the 
product by its formula, or, if more than one, they are separated 
by plus signs ; example, NaOH + HCl = NaCl + H^O. 
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What are empyrial, what rational, and what graphical 
formulsB? 

An empjrrial formula is one expressing the kind and number 
of atoms in the molecule. A rational formula indicates, besides 
this, the arrangement of the atoms in the molecule. The 
graphical are simply illustrations of rational formulae. 

H 

I 
C 

^\ 
CeHeO CeHj.OH H— C^ C— O— H 



Binpyrtal fonunla. Rational formnla. 

H — L 



c 



C— H 



L 



Graphical formnla. 

What two kinds of molecules can be chemically distinguished ? 
The elementary molecules composed of atoms of the same kind, 
and the compound, composed of atoms of dissimilar elements. 

Give the definition of molecular weight 
The sum of the atomic weights of a molecule. 

How may compound molecules be classified? 

Binary molecules in which the atoms unite directly, and 
ternary molecules in which the atoms are indirectly united. 

Of how many kinds of atoms are binary molecules always com- 
posed? 
Of only two different kinds of atoms. 

What is the rule fbr naming binary molecules ? 

As they must be composed of electropositive and electro- 
negative elements, the electropositive is always placed with its 
full termination first, while the electronegative has its terminal 
syllable changed to '*ide''; thus, potassium chloride, hydrogen 
sulphide, calcium fluoride, etc. 
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When an electropositive element unites with the electronegative 
in more than one proportion how are the two compounds 
distinguished by name ? 
By the affix of " ic" to the one and " ous" to the other ; exam- 
ples : mercuric oxide, mercurous oxide ; ferric chloride, ferrous 
chloride. 

When there are other compounds by change of valence how are 
they expressed by name? 
The electropositive of the lower receives before its name the 
affix of " hypo" and the highest that of " per" ; thus, hypo- 
chlorous oxide and per-chloric oxide. 

How are multiples of the same kind of atoms in the name of the 
compound molecule expressed? 
By the prefix of Greek numei-als, such as carbon dioxide, sul- 
phur trioxide, nitrogen tetroxide, arsenic pentoxide. Some- 
times the multiple of the electropositive is similarly expressed, 
as in di-nitrogen tetroxide, di-arsenic pentoxide. 

What are compound radicals ? 

Unsaturated molecules, not existing in a free state, but cap- 
able of uniting directly with an atom or a similar compound to 
form saturated molecules. 

What is the rule for naming them and their compounds with 
atoms? 
That they end in yl ; example : HO— Hydroxyl ; but some, as 
amidogen NH, — Cyanogen CX — differ in this. Their compounds 
with atoms are subject to the same terminology as binary 
molecules. 

What is a ternary molecule? 

One in which two dissimilar atoms are united by means of a 
third having linking functions. 

Which are the atoms having linking functions? 

The principal one is oxygen, but sulphur, selenium, and 
tellurium also possess this function. 

What three classes of ternary molecules are distinguished? 

Acids, bases, and salts. 
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What are die dumdoirtic propertks of bsKK. and what of ac^ 

Bases torn turm^rric paper brrtwn. at«l re>idtL.ctd Mimus jviivr 
blue ; acids turn blue litmo? pap^r r*ra. 

Upon wbat type may dieabore be tiid to be formed ! 

The water t\-pe, because by replacing one II of Il-lVII with 

R an acid is formed, bv Ra base : bv replacing Nxh H. ono with 
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R the other with R, a salt result*. 

What names are apfdied to the bases! 

Considered as compounds of the radical hydroxy I, they aiv 
named hydroxides or h3'drates; thus, KOK potavssiiuu hydnito, 
KaOH sodium hydrate. 

What terminal endings are affixed to the acids ? 

Acids are expressed by the affix of **ic" to tho nhhivvlnlid 
electronegative. The hydracids besides rocrivinji; i\\v \)\v{\\ 
'* hydro,-' the higher acids of an acid, temiinaio \\\ " Ic," Ihp 
lower in *'ous." Thus, IICl hydrochloric acid, ll/SO^ nulphmlt* 
acid, ir^SOg sulphurous acid. 
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What are the names of salts according to the adds used in their 
formation? 
Hydracids form binary compounds, ending in"ide;" "ic" 
acids form "ate^' salts; "ous'' acids form "ite" salts; 
"hypo" acids form hypo-ites; "per" acids form " per-ates ;" 
thus, hydrochloric acid forms chlorides; sulphuric acid forms 
sulphates ; sulphurous acid forms sulphites ; hypochlorous acid 
forms hypochlorites ; perchloric acid forms perchlorates. 

What expresses the basicity of acids and the acidity of bases t 

The basicity of acids depends on their amount of replaceable 
hydrogen, and the acidity of bases on their number of hydroxyl 
groups ; example, HNO3 monobasic acid, HjSO^ dibasic acid, etc. 
KOH monoacid base, Ca (OH)^ diacid base. 

What are normal, add, basic, and double salts ? 

Normal salts, those having neither acid nor basic hydrogen in 
excess ; acid salts, those containing basic hydrogen in excess ; basic 
salts, those having acid hydrogen in excess ; double salts, those 
containing two or more different positive atoms. Thus, normal 
salt, CaaCPOJ, ; acid salt, NaH,PO^ ; basic salt, PbOH (C^HaO^) ; 
double salt, NH,Mg PO,. 

What is the ammonia type, and the terms of its compounds ? 

The type of compounds formed by substituting the hydrogens 
of ammonia NH3 ; the substitution of H by an electropositive 
atom or radical forming an "amine ;" the substitution of H by 
an electronegative atom or radical forming an " amide ;" while 
the substitution of an II by an electronegative and another by 
an electropositive, yields an alkalamide. 

What are the further denominations of amines and amides? 

According to the number of H substituted they may be mon- 
animes, di-amines, and tri-amines, or mon-amides, di-amides and 
tri-araides ; the names of the electronegative or electropositive 
atoms or radicals displacing the H, being placed between the 
Greek numeral and the words amine or amide. If more than 
one of the NH., group enter into the compound, the substituting 
radicals are placed before the Greek numeral which are used 



CHEMISTRY. 47 

according to the number of N left. Thus, ethylamine, di- or 
tri-ethylamine, mono-di- or tri-acetamide ; in the last case, how- 
ever, carbonyl-di-amide, etc. 

What are the relative volnmes of the molecules of all bodies in a 
gaseous state? 

The volumes of molecules of gases are alike ; or equal volumes 
of gases contain equal numbers of molecules. 

How do gases combine? 

Volume for volume when both are monads, two and one when 
monad and dyad, three and one when monad and triad, etc. 

How many volumes result in all these cases? 

Two volumes or two molecules, if each combining volume is 
one molecule. 

When one molecule of hydrogen and one molecule of chlorine 
unite, what is fbrmed? 

Two molecules of HCl. 

What does this prove ? 

That, as two molecules of HCl were formed, each contains 
one atom of H and one of CI, the molecule of hydrogen and of 
chlorine contain each two atoms. 

What is stoichiometry ? 

The computation of the weights of bodies entering into chemi- 
cal combinations and their results. 

How are the molecular weights of chemical bodies determined ? 
By adding together the atomic weights of the component 
atoms. Thus H^SO^ — 

2H= 2 

S = 32 

40 = 64 



Total = 98 = molecular weight of H,SO^. 

When HNO3 unites with KOH, what results? formula ? 
HNO,+KOH = KNO, -{• H,0. 
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What does tins equation also stand for in weight units ? 

l-f-14-f-48 39 + 1 6 + 1 39 + 14 + 48 2 + 16 
63 + 56 ~ 101 ''""18 

How may the elements be classified for convenience of study? 

Into metals and non-metals, which are again grouped accord- 
ing to their valences, electro-chemical relations, as well as 
physical and chemical characters ; hydrogen and oxygen are 
grouped by themselves as typical elements. Thus — 

Non-Metals. 

Group I. Hydrogen and oxygen. 

Group II. Electronegative mmiads^ or Chlorine group. 

Fluorine, chlorine, bromine, iodine. 
Group III. Electronegative dyads, or Sulphur group. 

Sulphur, selenium, tellurium. 
Group IV. Electronegative triads, or Nitrogen group. 

Nitrogen, phosphorus, arsenic, antimony (bismuth, 
see metals). 
Group V. Boron. 
Group VI. Electronegative tetrads or Carbon group. 

Carbon, silicon. 

Metals. 

Group I. Alkali metals. 

Lithium, sodium, potassium, rubidium, caesium 
(ammonium). 
Group II. Metals of the alkaline earths. 

Calcium, strontium, barium. 
Group III. Magnesium group. 

Magnesium, beryllium, zinc, cadmium. 
Group IV. Lead group. 

Lead, thallium. 
Group V. Copper group. 

Copper, silver, mercury. 
Group VI. Yttrium group. 

yttrium, erbium, terbium, yterbium, scandium, 
decipium, lanthanum, cerium, didymium. 



CHEMISTRY. 49 

Group yil. Aluminium group. 

Aluminium, indium, gallium. 
Group VIII. Iron group. 

Manganese, iron, cobalt, nickel. 
Group IX. Chrmiiium group. 

Chromium, molybdenum, tungsten, uranium. 
Group X. Tin group. 

Tin, titanium, zirconium, thorium. 
Group XI. Bismuth group. 

Vanadium, bismuth, tantalum, niobium. 
Group XII. Platinum group. 

Gold, platinum, palladium, rhodium, iridium, 
ruthenium, osmium. 



^ ■> i J I , 



60 ESSENTIALS OF MEDICAL CHEMISTRY. 



Hydrogen. 

What is hydrogen, and what its properties? 

A colorless, odork'ss, tasteless elementary gas, rarely found 
free in nature. Symbol H, atomic weight 1, valence', molecu- 
lar weight 2 ; one liter at 760 mm. pressure and (P C. weighs 
0.08958 grams = 1 crith. It is combustible, but not a supporter 
of combustion. A mixture of H and O will explode violently 
when lighted, forming water. 

How f,in it he demonstrated that it is lighter than air? 

A balloon or soap-bubble filled with it will rapidly ascend. It 
can be readily transferred by pouring it from one inverted vessel 
into another from below upwards, displacing the air in doing so. 

WhatisitsdiffusibiUty? 

It is highly diffusible, penetrating through porous bodies with 
ease, and diffusing through membranes. 

Is hydrogen under all circamstances and conditions a gaseoiis 
body? 
It can be reduced to the liquid state by cooling to — 140° C, 
and under a pressure of 600 atmospheres. It then resembles a 
steel-blue, non-transparent fluid, somewhat like mercury, and 
upon evaporation even solidifies. 

How can the formation of water by the nnion of H ar<^ be 
proven ? 
If a flame of hydrogen is allowed to burn in a cool glass cyl- 
inder, this will soon be found covered with dew. 

How can hydrogen be prepared ? 

By electrolysis of water, by the action of some metals on 
water, and by the action of zinc or iron on sulphuric or hydro- 
chloric acid. 

What is the result of the electrolysis of water in the Hoff- 
mann's tnbes, and how is the presence of H proven? 

When acidulated water is subjected to electrolysis, the H will 
accumulate in the tube containing the negative electrode, the O 
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in that containing the positive electrode. There will be besides 
a definite relation between the volumes of the two gases so liber- 
ated, that of H being twice that of O, showing the composition 
of water as H^O. The presence of H can be proven by collect- 
ing the gas in a test tube, and burning it, water resulting. 

How can hydrogen be prepared from water by the action of 
metallic potassium or sodium? 
Sodium or potassium, by superior chemical attraction for 
oxygen, displaces at ordinary temperature one H, and unites 
with the residuary HO, as per following formula : — 

H,0 + Na = NaOH + H. 

Can other metals produce the same result? 

Iron at red heat will do the same, uniting with O and liber- 
ating H. 

What is the most common process for obtaining hydrogen for 
experimental purposes? 
The action of zinc or iron on sulphuric or hydrochloric acid, 
the metal replacing the H of the acid and setting this free to be 
collected, as per following formula : — 

Zn+H,SO,=Zn S0,-f2H. 

What other process is employed for obtaining H in Fleitmann^s 
test? 
The action of aluminium metal on sodium- or potassium- 
hydrate at ordinary temperature, or that of zinc at the boiling 
point, as follows : Al+3KOH=K3A103-|-3H. 

For what purposes is hydrogen in its nascent state used in 
chemistry ? 

As a reducing agent, i. e., to take away from and unite with 
the oxygen of other bodies. 

Wtat is the physiological effect of inhaling hydrogen, and why? 
It produces a higher pitch of the voice on account of the more 
rapid vibrations of the vocal cords in a less dense atmosphere. 
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Oxygen. 

What is oxygen ? Its properties ? 

A colorless, odorless, tasteless, elementary gas. Symbol, O, a. 
w. 16, valence", m. w. 32 ; one litre weighing at (P C. and 760 
mm. 143 grams. It is liquefied at — 13(P C. and 470 atmospheres 
pressure ; it is slightly soluble in water (about 3 per cent, at 15^ 
C). It is a supporter of combustion, but not combustible. It 
unites with all the elements excepting fluorine, forming with 
them compounds termed "oxides." 

What is the process termed when oxygen unites with another 
element, and amidst what phenomena does it usually 
take place? 

Oxidation, which, if it takes place rapidly, is generally accom- 
panied by development of heat and light, and is then termed 
combustion. 

Where is oxygen found, and in about what proportions ? 

It is the most abundant element in nature, existing free in 
the atmosphere, and in combination with other elements ; it 
composes about two-thirds of the entire globe. 

How may oxygen be prepared ? 

By heating mercuric oxide to a high temperature it is decom- 
posed into mercury and oxygen. HgO=Hg-(-0. 

How is it prepared from potassium chlorate ? 

By heating the coarsely powdered KCIO., and collecting the 
escaping gas ; as this gives rise to irregular and violent evolu- 
tion of the gas, about one-fourth of its weight of powdered 
manganese dioxide is mixed with it, whidi causes the more even 
liboration of the gas and at a lower temperature ; the manga- 
nese dioxide, however, takes no chemical part in the process. 
2KC10,=L>KCl + 30,. 

In what other processes is oxygen liberated ? 

In tlie electrolysis of water, also by the action of sunlight 
upon the leaves of plants. 
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What takes place if a piece of magnesium wire is ignited, and 
what is the product? 

It deflagrates, emitting a very bright light, leaving as a white 
ash the magnesium oxide. 

If a glowing charcoal ember, ignited sulphur, phosphorus, or 
a heated steel wire, is immersed in a jar containing 
oxygen what takes place, and what are the results ? 

They deflagrate rapidly, giving rise to heat and light, leaving 
as results the oxides of the different substances used. The car- 
bon produces CO.^, the sulphur SOg, the phosphorus P2O5, the 
iron Fe^Og. 

What is the oxy-hydrogen flame, and how applied to the lime 
light? 

A flame produced from burning oxygen and hydrogen from a 
special burner. It is not luminous but very hot, melting even 
platinum, etc. By exposing to it a piece of lime, this becomes 
incandescent, and emits a bright white light. 

Is slow oxidation, such as the rusting of iron in the air, different 
in its result from rapid oxidation or combustion? 

They are identical processes and yield the same results ; the 
heat given off* in rapid combustion is also given off*, but appa- 
rently insensibly, in the slow oxidation. 

What chemical process is going on in the burning of coal oil, 
candles, etc. ? 

An oxidation of their component parts ; their carbon forming 
carbon dioxide 00.^, and their hydrogen water H.^0. 

What is the part oxygen takes in the physiological process? 

It is carried by the hsemoglobin of the red blood corpuscles to 
the tissues, where it unites with their carbon and hydrogen, 
forming carbon dioxide and water ; the former of these as a 
waste product is given off* by the lungs ; the heat liberated by 
this oxidation produces either animal heat or is converted into 
the other physiological forces. 
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Why are inhalations of oxygen of no benefit in the treatment 
of disease! 
Because the corpuscles cannot take up more or in a different 
dilution than formed in the atmospheric air. It is proven that 
animals when kept in an atmosphere of oxygen, do not exhale 
more CO^ than when kept in air. 

Ozone. 

What is ozone ? Its properties ? 

Condensed oxygen ; triatomic molecules of oxygen, O^ of a 
density of 24 (III), m. w. 48. It possesses a penetrating 
chlorine odor and a bluish color ; it is coercible at high pressure 
and low temperature yielding drops of indigo blue color. At 3(KP 
C. it becomes diatomic oxygen. It is chemically very active, 
oxidizing other bodies readily and bleaching organic coloring 
matter ; it is absorbed without change by oil of turpentine and 
other essential oils. 

What may ozone also be said to be ? 

An allotropic form of oxygen, i. c, a substance which, though 
qualitatively of the same elementary composition, has different 
physical and chemical properties, owing to the difference of it« 
molecular structure. 

How is ozone prepared ? 

1. It forms when phosphorus is exposed to moist air or oxy- 
gen. 2. By the addition of small quantities of potassium per- 
manganate or barium peroxide to cold sulphuric acid. 3. By an 
electric discharge through the air or oxygen. 

How is it best prepared ? 

By the silent discharge of a powerful current from a Ruhm- 
korff coil through a Siemen's induction tube, through which 
freshly prepared oxygen is allowed to flow. 

How is ozone recognized ? 

By its action on potassium iodide starch paper ; as it decom- 
poses the KI into K and I, the I turns the starch blue. Tincture 
of guaiacum is turned blue and lead acetate brown by O,. 
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Hydrogen peroxide answers the same test, but O^ in addition 
blackens bright strips of silver. 

What inflaence has ozone on epidemic diseases 1 

It is said to arrest them by oxidizing the organic material 
giving rise to them. 

When and where is ozone fbnnd? 

It is found in the air, especially after thunder storms, and 
abounds in high latitudes, the seashore, etc. 

What is the effect of inhaling air rich with ozone on fhe res- 
piratory organs? 
It irritates them, causing coryza and even hsemoptysis. 

Compounds of Hydrogen and Oxygen. 

Water. 
How can the composition of water be proven? 

By analysis and synthesis. 

What is analysis and what synthesis? how can they be applied 
to water? 
Analysis means the decomposition of a molecule into its com- 
ponent atoms, and synthesis the recomposition of the constituent 
atoms to form the molecule. Electrolysis effects the analysis of 
11.^0 into 2H and 10 ; and if two volumes of H and one of O 
are mixed, and united by an electric spark passing through 
them, water is formed. 

What is water ? Its properties ? 

A compound of H and O ; formula H.,0, m. w. 18, density 9, 
sp. gr. 1 ; solidifies at (P C. ; boils at 10(P C. It is a limpid, color- 
less, odorless, and tasteless liquid. Its maximum density is at 
40 C = 39, 20 F., at which point its liter weighs 1000 grams. It 
is a poor conductor of heat and electricity. At (P C. it solidifies, 
and is then known as ice ; at 100° C. it boils and assumes a gas- 
eous form, known as steam. Its solvent powers are very great. 

What are the chemical properties of H^^O ? 

It is chemically very active, uniting with the oxides of the 
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electropositives to form bases (CaO -(-H.^0 = Ca(OH).^), and with 
the oxides of electronegatives to form acids (CO^ + H.^0 = 

How may water influence the molecnlar structure of crystal- 
line bodies? 
It enters into the molecular structure of many crystalline 
bodies without forming a chemical part thereof; when this is 
given up by them spontaneously they are termed efflorescent^ and 
when they attract more from the atmosphere and liquefy, they 
are called deliquescent. When containing no H^O molecule, a 
body is called anhydrous. 

What is distillation, what sablimation, and what distilled water ? 

Distillation means the volatilization of liquids, condensing and 
recovering their vapors in special apparatus. Sublimation is the 
same process applied to volatile solid bodies. Distilled water is 
the water purified by the former method for chemical and other 
purposes ; it is however not absolutely pure. 

Define the term potable, hard, temporary-hard, permanently- 
hard, and soft water. 
Potable is water when suitable for drinking purposes ; hard 
is water when it contains calcium or magnesium salts, and does 
not lather with soap ; when it contains the carbonates of calcium 
or magnesium in solution and removable by boiling, it is tem- 
porarily hard ; when the hardness is due to other soluble salts of 
Ca or Mg not removable by boiling, it is permanently hard. Soft 
water contains little or no mineral salts in solution. 

What is the purest natural water, and what does it osnally 
contain ? 

Rain- or snow-water, if not contaminated in collecting ; it con- 
tains little solid matter, except traces of ammonium nitrite and 
nitrate, but some oxygen, nitrogen, and carbon dioxide in solution. 

What is the principal contamination to guard against in rain- 
water for potable purposes ? 

Lead from roofs or pipes, as the nitric and nitrous acids, as 
well as nitrates, render soluble compounds with lead. 
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Which wateis contain, besides solid ingredients, notable quan- 
tities of organic material ? 

Kiver waters, especially those draining marshes or running 
sluggishly through marshy bottoms. 

Is organic material admixed to water always deleterious, and 
when is it? 

In itself organic material is not injurious, but as it is a soil for 
disease germs it is objectionable ; when it arises from draining 
off animal excreta it may contain disease germs which render it 
dangerous to health. 1 bus sewage contamination of water is 
apt to contain germs which can proliferate in organic material, 
and breed disease. 

What other admixture is found in river water, and of what im- 
poitanceisit? 

Rivers running through alluvial soil may through freshets also 
contain in their waters suspended matter, which, when of min- 
eral origin, is of no especial significance, but if it arises from 
organic source may become dangerous to health. 

How may river water be purified ? 

By storage and sedimentation, allowing undissolved mineral 
and organic matter to be deposited ; by aeration, so that oxygen 
of the atmosphere oxidizes the organic matter ; by filtration, 
restraining undissolved particles by interposed gravel beds ; 
finally, by dilution from additional pure sources into its course. 

What precaution should be observed in selecting a water supply 
from rivers? 

To select the source of supply sufficiently far away from large 
cities, and as far as possible below any places of habitation or 
foctories emptying their refuse into it. 

What objection is there to well-water? 

That it contains surface water drained from cesspools, and that 
it is impregnated with both organic and inorganic material. The 
deeper the wells are, the danger from this source diminishes. 
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How is the amount of chlorides in water determined? 

By to.«tini^ the water *^ither directly or after o^ncentration with 
a volumetric solution of silver nitrate, using (xttossium chromate 
as an indicate jr. 
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How is this done? 

One hundred c.c. of the water are placed in a beaker glass, a 
few drops of the potassium chromate solution are added to 
render it yellowish. The mixture is rendered slightly alkaline, 
and then from a burette the silver nitrate solution (4,79 grams 
per liter) is dropped into it until the water turns faintly orange- 
red. Each c.c. of the silver solution so used represents 0.001 
chlorine in 100 water or 0.01 in the liter. 

What does the presence of nitrites in water indicate ? 

The decomposition of organic nitrogenized material, and any 
other but rain-water, containing them, should be regarded with 
suspicion. 

How can small amounts of nitrites in water be readily de- 
tected? 
By adding to it a solution of diphenylamine in pure strong 
sulphuric acid. If nitrites are present a blue color will be de- 
veloped. Also by adding to the water to be examined a few 
drops of H.^So^ and then some starch- water, and lastly a few 
drops of KI solution. If the starch turns blue nitrites are 
present. 

What is indicated by detecting in water an excess of chlorides 
and also nitrites? 

That it is contaminated with sewage. 

Is an excess of chlorides alone, without organic admixture, or 
of nitrites alone without chloiides sufficient to condemn 
a water? 
No, as water may, for instance near the ocean, contain a greater 

amount of chlorides, and rain-water generally contains nitrites. 

What are the best means for purifying water? 

Filtration to remove suspended matter and boiling ; because 
this destroys the disease germs and corrects temporary hardness. 

How is water tested for lead ? 

By evaporating a certain amount, treating the residue with 
HNO3, evaporating the excess of HNO.„ dissolving the residue in 
a little distilled water and passing through it a current of hydro- 
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gen sulphide. If lead is present (other metals of this group being 
excluded), a brownish-black precipitate will be noticed ; when 
lead exists in notable quantities, the water may be tested direct 
by hydrogen sulphide or an addition of ammonium sulphydrate. 

What are carbonated, alkaline, chalybeate, saline, and snl- 
phur waters? 

Waters having special ingredients which meet therapeutic in- 
dications. Those containing an excess of carbon dioxide are 
termed carbonated, others holding in solution the carbonates of 
the alkalies are called alkaline ; saline waters those containing 
neutral salts in serviceable quantities ; while the waters contain- 
ing hydrogen sulphide or alkaline sulphides in solution are 
sulphur waters, and when iron is contained in them they are 
called chalybeate. 

What is hydrogen peroxide ? Its propeities t 

A colorless syrupy liquid, sp. gr. 1.45, formula H^Oj, m. w. 
34. It is a powerful bleacher and deodorizer, unstable when 
concentrated, less so when in dilute solutions (commercial 1-10). 
In decomposition it gives off nascent oxygen. 

How is it prepared ? 

By decomposing barium peroxide with sulphuric acid or car- 
bonic acid. 

BaO, -f- H,SO, = BaSO, + H,0,. 

Electronegative Monads— Halogens. 

What elements belong to this group ? 
Chlorine, bromine, iodine, fluorine. 

Why are they also called halogens? 

Because they are salt producers, i, 6., they produce with the 
metals salt-like derivatives. 
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Chlorine. 

What is chlorine 1 

A yellowish-green elementary gas of suffocating odor, symbol, 
01, a.w. 35.37, m.w. 70: 1 liter weighs 3.17 grams. Sp. gr. 
2.46. 

What are its physical properties? 

It is coercible at 15° C. and 4 atmospheres pressure ; freely 
soluble in w^ater, 1 volume at 2(F C. taking up two volumes CI ; 
this solution being known as chlorine water ; this forms crystals 
of chlorine hydrate (Cl^ -H 10 H.,0), below O^C, but decomposes 
into its constituents at ordinary temperature. 

Give its principal chemical properties. 

It has a great aflSnity for almost all elements forming chlorides 
with them. This often takes place amidst heat and liglit 
phenomena, as when Dutch metal leaf or powdered antimony 
is thrown into the dry gas. It decomposes with water and 
other hydrogen compounds into HCl and O. It decolorizes indigo 
and litmus solutions, also other organic colors when moist, by 
liberating nascent O, and also destroys organic germs in this 
manner. 

What is meant by nascent and by nascent state? 

Nascent O means O at the moment of liberation before it as- 
sumes its free or molecular state. The nascent state of bodies 
really implies their atomic or also unsaturated state. 

Is chlorine combnstible or a snpporter of combustion, and 
what oecnn when a burning candle is immersed in 
chlorine! 

It is not combastible but a feupport<ir of touAtu^Utfti ; n b»irr» 
ing candle will continue to bum in it, j<ivi iij( tfft ih u** v'/J»irr.^ ^ 
of carbon. 

How is ddorine preparedt 

By heating a mixture <jf maiij^a***;*.* o»'// ^;i w .♦ ». ^;/>#v"*' ''O* / 
acid or with the material*; i^friuVu^ U*./ .4»,M/i# »«i»^i^y >.*;>,* //^ 
of sodium and bulpburic acid. 
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Explain the former process by equation and also the latter. 
MnO, + 4 Ha = MnCl, +201+ 2 H,0 

llMnKanese Hydrochloric Manganoas Ghloriiie. Water. 
dioxide. acid. chloride. 

Maugauous chloride being foriued which dissolves in the 
water. The other process depends upon the formation of hydro- 
chloric acid and the decomposition of this by the manganese 
dioxide : 

2NaCl + H^, = Na^SO, + 2HCL 

Sodlttn chloride. Snipharic acid. Sodiaon sulphate. Hydrodilorfe acid. 

AgiUn : MnO, + H^, + 2Ha = MnSO« + 2H,0 + Cl^ 

Maaj^anese Salphuric Hjdiocblorie Maagaaoma Waser. Cliloriar. 
dioxide. acid. acid. snlphate. 

What is the eomponnd cf dilonne and hydrogen? 

Hydrogen chloride or hydrochloric acid, formula HCl, m. w. 
^C(7« a coUMrless gas, sp. gr. 1.26, of pungent odor, family in the 
air, irritates the air passages^ very soluble in water, 1 To lum e 
di:«$olving 450 volumes at l-V C, the solution beii^ kiMnm as 
hvdnx*hlono or muriatic acid. 



What is the addnm hydroehloriciui U. S. aad wliat 
kydroehlohevM dilntnm U. S. ? 
The tormer is a colorless^ solution of pure HCl in water, spu gr. 
I. U^ : the Utter i^ (he further dilution of the stroller to Ac rn, 

srr. I. •Mi), ooatainin^ I»> per cent. HC!. 

Whal ar« the tarts for the rccosBitioi of HCl ? 

l:s \-Aivrs redd^Q moist ILimu< paper, and give dense wMte 
▼ap-cs wish Acini' >aia. 

Wlrat are fixi^ber tests for HCl asd soluble chLorides? 



IX}o ±«e kydrtyfr^oric scid o^st in the body, sjid i 

Wliaz 3 the dLarvfier of ^e scua aa toSLles b j hfdrodUne 

SiSlir 
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State in brief its poisonous action. 

Its action on the tissues is that of a corrosive, producing 
extreme laryngeal irritation, even oedema and consequent 
asphyxia, black eschars on tongue and pharynx, corrosion and 
possibly perforation of oesophagus and stomach, and even in 
absence of this, it may cause subsequently inanition from 
destruction of mucous surfaces or stricture of the oesophagus. 

What are the antidotes for poisoning by HCl ? 

Alkaline carbonates in dilute solutions, alkaline earths, mag- 
nesia, and soap-suds. 

■ 

What class of poisons does it belong to, which are the principal 
ones of this class, and what is the mode of their toxic 
action? 
It belongs to the corrosive acids, the principal ones of which 

are sulplmric, nitric, and hydrochloric acid ; they act by the 

destruction of tlie tissue they come in contact with, but not by 

absorption. 

How is the strength of adds quantitatively determined, and 
upon what is this process based? 

By acidlmetry, wherein the acids are neutralized by alkaline 
solutions of known strength, termed volumetric solutions. 

How are the volumetric solutions of KOH and NaOH prepared ? 
By making solutions of these alkalies and standardizing them 
with a normal solution of oxalic acid, which contains as many 
grams of the latter in a liter of distilled water as one-half of 
its molecular weight. The alkaline solution must be made of 
such strength as to neutralize exactly the oxalic acid solution 
volume for volume. 

How is the process of acidimetry performed? 

A certain amount, say 10 c.c, of the solution to be tested 
is placed in a beaker glass, diluted, and to it are added a few 
drops of red litmus solution as an indicator ; then the volumetric 
alkaline solution is dropped into the former until the change of 
color of the litmus to a violet indicates the neutralization. The 
result of the neutralization is then computed either by stoichio- 



64 ESSENTIALS OF MEDICAL CHEMISTKY. 

metric proportion or by reference to already computed tables. 
When the acidity of mixed acids is wanted this is expressed in 
comparative amounts of oxalic acid. 

Which are the ox^^n compounds of chlorine? 
Cl^O h3^pochlorous oxide or hypochlorous anhydride. 
CljOj chlorous oxide or chlorous anhydride. 
CljOj chloric oxide or chloric anhydride. 
CLjO- perchloric oxide or perchloric anhydride. 

What do they form with water respectively! 
C1,0 + H,0 = 2HC10 hypochlorous acid. 
C1^0, + H.O = 2HC10, chlorous acid. 
Clps+Hp = 2UC\ol chloric acid. 
C1,0; + H,0 = 2HC10, perchloric acid. 

Are these compounds stable? In what form are they princi- 
pally found, and what are those of medical interest? 
They are unstable, and are srenerallv found as salts of the 
acids, of which the hypochlorite of calcium Ca(C10)„ hypo- 
chlorite of sodium XaClO, and the potassium chlorate KCIO,, 
are of importance in medicine. 

In what substance is calcium hypochlorite contained, and with 
what other substance? How prepared? 

In calx chlorata, chloriuateil lime, also called chloride of lime, 
commonly known as bleaching jxtwder. which consists of a mix- 
ture of calcium chloride CaCl. and calcium hypochlorite Ca(ClO)^ 
It is prepared by saturating slaked lime with chlorine gas. 

What preparation depends upon the presence of sodium bypo- 
chlorite for its efficacy ? 

The liquor soda? chlomta^ or chlorinata?. otherwise known as 
Labarmqiie's solution. It is prej^'xred by decomposing a satu- 
rated solution of chlorinated lime with a solution of sodium car- 
bonate, the latter l>eing in exces>. It is a powerful disinfectant, 
as. in its decomposition, it gives rise not alone to chlorine, but 
to nascent O also. 
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Bromine. 

What is bromine ? Its physical properties ? 

An elementary liquid, of dark reddish-brown color, and dis- 
agreeable odor. Symbol Br, a. w. 80; sp. gr. 3.18 at (P C. ; 
it crystallizes at — 7.3^ C ; boils at 63°, giving rise to yellowish- 
brown vapors ; at a lower temperature the vapors are dark- 
brown ; one part of it at 15° C. dissolves in 39 Aq. It is soluble 
in alcohol, but more so in ether, chloroform, and carbon bisul- 
phide. 

What are its chemical properties? 

Yery much like those of chlorine, but less active, bleaching 
like it, but in a less degree. It colors starch yellow. 

When and how does bromine occur in nature? 

In sea-water and in saline springs, termed bitterns, as bro- 
mides. 

How is bromine prepared? 

Like chlorine, by warming a mixture of manganese dioxide, 
and sodium bromide with sulphuric acid. 
MnO^ + 2NaBr + 2K,S0, = MnSO, + Na.,SO, + Br, -f 2H2O. 

What is the hydrogen compound of bromine? 
Hydrogen bromide or hydrobromic acid HBr. 

How is HBr made ? Its properties ? 

By decomposing Br in H^O with hydrogen sulphide, as fol- 
lows : Br^ + H,0 + H,S = H,0 + S + 2HBr ; also by decom- 
position of a bromide with sulphuric acid. It is a colorless gag 
fuming on contact with the air. . 



■o 



What is strong and what diluted hydrobromic acid ? 

The strong is a concentrated solution of gaseous HBr in water, 
which when diluted to contain 10 per cent. HBr, sp. gr. 1.044, con- 
stitutes acidum hydrobromicum dilutum of the Pharmacopoeia. 

Which of the oxyacids of Br are used, and in what form ? 

The hypobromous acid HBrO, as sodium hypobromite in the 
Knop's solution for determining urea, q, i\ 
5 
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Iodine. 

What is iodine ? Its physical properties ? 

A crystalline, elementary body of metallic lustre. Symbol I, 
a. w. 127 ; sp. gr. 4.95 ; fusing at 113^ C. to a liquid, and boil- 
ing at 20(P C, giving off dark- violet vapors. It is slightly 
soluble in water, more readily in alcohol; in this form, when of 
officinal strength, it is the tinctura iodi; it is readily soluble in 
ether, chloroform, and carbon disulphide, in the last two with 
violet color ; potassium iodide favors its solution in water. 

Give its chemical properties. 

These are similar to chlorine and bromine, but weaker ; it im- 
parts a blue color to starch. 

Where does iodine occur in nature, and how is it prepared T 

It occurs in mineral springs and sea-water. Seaweed contains 
it, and when burned is known as kelp, from which it is manu- 
factured by a similar process to that employed for chlorine and 
bromine ; the magnesium iodide and sodium iodide being mixed 
with manganese dioxide and warmed with H,^^. 

What is the hydrogen compound of iodine ? 

Hydrogen iodide or hydriodic acid HI, a colorless gas, which 
is very soluble in water ; prepared similarly as hydrobromic 
acid, by treating iodine in water with hydrogen sulphide. It 
enters into the syrupus acidi hydriodici of the Pharmacopoeia. 

Fluorine. 

What is fluorine, and its properties? 

Probably an elementary gas. Symbol Fl, a. w. 19. Of such 
strong affinity for almost all substances, that it cannot be ob- 
tained free. 

What is its principal compound, and from what is this ob- 
tained? 
Its principal compound is hydrogen fluoride HFl, or hydroflao- 
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ric acid ; it is obtained by the action of warm sulphuric acid on 
fluor-spar, the calcium fluoride ; Cari2+H2SO^=CaSO^+2HFl. 

What are the properties of hydrofluoric acid ? Is fluorine found 
in the human economy, and where ? 

The aqueous solution of the gaseous hydrofluoric acid is a color- 
less liquid, very corrosive, and attacking the tissues severely. It 
also attacks glass, and is used for etching it. Fluorine, as fluo- 
ride of calcium, is found in the enamel of teeth and in the bones. 



Electronegative Dyads. 

Which elements compose this group? 
Sulphur, selenium, and tellurium (properly oxygen also). 

Sulphur. 

What is sulphur? 

A solid elementary body, capable of existing in several allo- 
tropic conditions. Symbol S^^ ^^ ^\ a. w. 32. 

State the different systems of crystallization, and their char- 
acteristics. 

1. The regular or tesseral system, the crystals of which have 
three axes of equal length, intersecting each other at right 
angles. 

2. The quadratic or tetragonal system, the crystals of which 
have one longer and two shorter axes ; the latter of equal length 
and all intersect each other at right angles. 

3. The hexagonal or rhombohedral system ; the crystals of 
this system have four axes, three of equal length, which inter- 
sect each other in one plane at angles of 6(P ; the fourth, a longer 
axis, intersects their plane at 9(P. 

4. The rhombic system, the crystals of which are all of unequal 
length, and intersect each other at 9(P. 

5. The monoclinic system ; its crystals have three unequal 
axes ; two of which intersect at 9(P ; the third intersects one at 
9(P, and the other obliquely. 
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6. The triclinic system comprises the crystals which have 
three unequal axes, all obliquely inclined to each other. 

What is the physical structure of the different allotropio con- 
ditions of sulphur, and how is their occurrence accounted 
for? 

Ist, ordinary octahedral or rhombic sulphur, sp. gr. 2.05 ; 2d, 
prismatic or monoclinic sulphur, sp. gr. 1.98 ; 3d, soft, plastic 
sulphur, sp. gr. 1.95. These different modifications may be ac- 
counted for by the presence of varying numbers of atoms in 
their molecules. 

What is the effect of different degrees of heat on sulphur? 

It melts at 115° C. as a pale yellow liquid ; between 20(P and 
250^ C. it becomes viscid ; above that it becomes fluid again and 
boils at 44(F C. 

In what different forms does sulphur come in commerce? 

Koll sulphur, sublimed sulphur, which, when washed free from 
adhering acids, is termed sulphur lotum ; precipitated or lac sul 
phuris. 

Where and how does sulphur occur in nature? 

It is found free in volcanic regions ; also as compounds with 
many metals as well as in organic substances. 

How does sulphur behave chemically? 

Similar to oxygen, forming binary compounds with most of 
the metals, burning in the air with bluish flame to form sulphur 
dioxide SO.^, and it may also exhibit linking powers like oxygen. 

What is the hydrogen compound of sulphur ? Its properties ? 

Hydrogen sulphide, also termed sulphuretted hydrogen, H.^S ; 
a o^aseous colorless body of the odor of rotten eggs, sp. gr. 1.177, 
and coercible ; soluble 3-4 volumes in 1 of water. It is com- 
bustible, weakly acid, and poisonous. 

How is H ,S prepared ? 

By the action of H2SO4 on ferrous sulphide FeS. 

FeS-MI,SO„=FeSO,+HjS. 
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How is ferrous sulphide made? 
By fusing together iron filings and sulphur. 

What does H^S form with metals ? 
Metallic sulphides. 

Does H3S occur in the body? Where and how does it form? 

It occurs in the body from decomposition of albuminous food 
in the flatus ; from the tartar of the teeth and from decay of food 
between them ; it gives rise to the blue line on the gums in lead 
poisoning. 

How does H2S act as a poison? 

By combining with and reducing the haemoglobin. 

Where does it occnr, and what symptoms does it give rise to 
when inhaled for some time? 
In sewer gas, the inhalation of which for some time gives rise 
to giddiness, headaches, and low fevers. 

What are the antidotes for H,S poisoning ? 
Stimulants, fVesh air, and chlorine. 

What are the tests for H^S? 

Its characteristic odor and moist lead acetate paper, by which 
1 in 10,000 can be detected. 

What are the principal oxygen compounds of sulphur ? 

Sulphur dioxide, sulphurous oxide So.^, and sulphur trioxide, 
sulphuric oxide S03. 

What is sulphur dioxide and its principal properties? 

A colorless gas of pungent suffocating odor, SO.^, m. w. 64, sp. 
gr. 2.247 ; coercible at — 15^ C. or at ordinary temperature, and 
two atmospheres of pressure, crystallizing at —76° C. ; 50 volumes 
soluble in 1 volume water ; neither a supporter of combustion 
nor combustible. 

What are its principal chemical properties? 

It unites with H.p to form sulphurous acid, H^SOg ; is a reduc- 
ing agent, i, e., has great affinity for oxygen. 
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What is the snlphuroiis acid IT. S. ? 

A solution of H^SO, in water, of the characteristic odor of 
burning sulphur, sp. gr. 1.022-1.023, and of strongly acid reac- 
tion. 

For what parposes is S0« employed, and how? 

To put out fires, bleach, reduce oxygen compounds, and as 
a germicide. For disinfecting purposes sulphur is burned in a 
closed room ; about 2 pounds are used for 1000 cubic feet of floor 
room. 

How is SO, prepared? 

By burning sulphur in oxygen or in atmospheric air, 
8^+04=280,, also by the action of HJSO^ either on copper or 
charcoal, sulphur dioxide being liberated, and in the latter pro- 
cess also COj. 

2H^,+Cu=CuS0, + S0,+2H,0, 

also, 2H^,+C=CO,-*-2SO,+2H,0. 

What is sulphuric oxide or sulphur triozide? 

A white solid, crystallizing in silky needles SOj, which unites 
with H.p to form HaSO^ ; it has no acid properties. 

What is sulphuric acid? 

A dense colorless, inodorous, corrosive liquid H^SO^, m. w. 
98, sp. gr. 1.84, containing not less than 96 per cent. H^SOf. 
The acidum sulphuricum dilutum U. S. contains 10 per cent. 
H^SO^, sp. gr. 1.067. The commercial HaS04 is known as oil of 
vitriol. 

State some of the principal properties of H.2SO4. 

It is a dibasic acid forming two salts with monad metals, which 
if II is present are termed acid, or if two metallic atoms normal 
salts. It has a great attraction for water, evolving heat when 
mixed with it ; on this account it is used for drying gases and 
precipitates. 

Give in brief the process for the manufacture of H2SO4. 

This may be stated as taking place in four stages. 
1. The formation of sulphur dioxide by burning sulphur or 
pyrites with access of air. S-|-0a=S02. 
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2. Generating nitrogen tetroxide NjO^, which gives off oxygen 
to the SOa forming SO3 and NjOj, 

as follows : 2SO,+N20,=2S03+NA- 

3. The SO3 is mixed with aqueous vapor resulting in the 
formation of H^SO^, 

S03+H,0=H,S0,. 

While, 4th, the N.p.^ is reoxidized by contact with the oxygen 
of the air, 

N,0,+0,=NA, 

and can be used again as before, the whole of the process being 
conducted in leaden chambers ; the resulting liquid is condensed 
to the proper specific gravity. 

What class of poisons does H2SO4 belong to, and what are the 
symptoms caused by it ? 
It belongs to the corrosive mineral acids, causing white eschars 
on tongue, lips, and pharynx, possibly oedema of larynx and per- 
foration of stomach, and, if not, the patient may die of inanition 
eventually. 

What are the antidotes for poisoning by sulphuric acid ? 
Magnesia, alkaline carbonates, soap-suds, also eggs and milk. 

What are the tests for sulphuric acid ? 

Bed stains on dark textiles, disappearing on application of 
ammonium hydrate. H2SO4 and the soluble sulphates give dense 
white precipitates with barium chloride or nitrate ; when con- 
centrated down H2SO4 will char the carbohydrates. Paper 
moistened with a diluted H^SO^, and the water evaporated by 
gentle heat will char. Concentrated H,SO^ heated with copper 
slips will liberate vapors of sulphur dioxide. 

What Ib hy posulphnrous acid, and what is sodium hyposulphite ? 

Hyposulphurous acid H^SOj, an unstable compound ; the so- 
called soditim hyposulphite Na^SaOj is really not a hyposulphite 
but a thiosulphate. 
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What is Hordhausen or faming sulphuric add? 

A thick, oil3% fuming liquid, sp. gr. 1.85-1.9, sometimes called 
disulphuric aoid, because its formula may be obtained from two 
molecules of II,SO, by the subtraction of H,0 ; 2H^0^— H,0= 
ll.fi.fl^. It splits up by heat into IL^SO^ and SO,, so that it 
may be considered a solution of SO, in H^04. It dissolves 
indigo. 



Electronegative Triads or Nitrogen Group. 

Which elements belong to this group ? 
Nitrogen, phosphorus, arsenic, antimony, bismuth. 

Nitrogen. 

What is nitrogen ? 

An elementary gas, symbol N' "^ ^, a. w. 14, sp. gr. 0.971 ; 
one liter weighs 1.25 grams. 

What is it also called, and where does it occur free? 

It is also called azote, and occurs free in the atmosphere, of 
which it constitutes about four-fifths. 

Give the properties of H. 

It is colorless, odorless, tasteless ; coercible only at — 130° C. 
and 280 atmospheres ; it is neither combustible nor a supporter 
of combustion ; it combines directly with very few substances ; 
it extinguishes flames and life when immersed in it. 

How can nitrogen be prepared ? 

By isolating it from the air by burning phosphorus in a closed 
vessel ; also by decomposing ammonium nitrite by heat as fol- 
lows : — 

NH.NO., = Nj + 211^0. 

Ammoniam nitrite. Nitrogen. Water. 

What is the atmosphere? 

A gaseous envelope surrounding the earth, composed of a 
jaechanical mixture of oxygen by volume 20.8 and nitrogen 79.2 
in 100 volumes. It contains, besides a little CO^, some aqueous 
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vapor, also traces of NH3, CH^, H.^S, SO2; the proportions of N 
and O are very constant. 

State the prohahle height of the atmosphere and the pressure 
exerted by it on the square inch. 

The height of the atmosphere has been variously computed 
from 50-150 miles. It exerts a pressure of 15 pounds to the 
square inch. 

How can atmospheric pressure be demonstrated? 

By filling a glass tube over 30 inches in length with mercury 
and reversing it while immersed in a vessel of mercury ; the 
column of mercury in the tube will at once fkll to about 30 inches 
or 760 millimetres ; this column is counterpoised by the atmos- 
phere, and there will be a vacuum above it. 

What instruments are based upon this, and how are they con- 
structed? 
Barometers for measuring atmospheric pressure. They are 
glass tubes closed at the top and ending in a cistern or syphon 
of mercury. They have attached to the tube a scale for measur- 
ing the height of the column of mercury. 

State the cause of variable atmospheric pressure. 

Storms, changes in the meteorological condition, and increased 
or decreased altitudes. 

How does atmospheric pressure affect the volume of gases ? 

Greater pressure diminishes their volume and diminished pres- 
sure increases it. 

What other factors influence the volume of gases, and how? 
Heat increases their volume, cold diminishes it. 

What has to be done to compare volumes of gases, and how is 

this done ? 

They have to be reduced to a common standard at 0^ C. and 

760 mm. pressure. This can be accomplished by the following 

formula : — 

V. p. 
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How is H3O produced ? 

By the decomposition of ammonium nitrate by heat. 

NH,N03=N,0+2H,0. 

What is its physiological effect, and for what purposes used ? 

It produces first exhilaration, then anaesthesia and asphyxia. 
It is used as an ansesthetic for short operations, for which it is 
regarded as quite safe. 

What is nitrogen dioxide ? 

A colorless gas NjOj, m. w. 60 ; one liter weighs 1.34 grams ; 
sometimes called nitric oxide, sp. gr. 1.038, coercible, slightly 
soluble in water, forms with O or atmospheric air brown vapors 
of nitrogen tetroxide N2O4. 

How is HA prepared, and for what used? 
By the reduction of nitric acid by metals, such as copper, 

Cu3+8IINOj=3Cu(N03),+4H,0+N,0, ; it may be employed to 
detect oxygen in gases. 

What is nitrogen triozide? 

A dark blue liquid boiling at 0^ C, NyOs? m. w. 76 ; it forms 
with water nitrous acid, N.^03-}-H20=2HNO.^, which forms ni- 
trites with bases. 

Describe nitrogen tetroxide and its nse. 

A yellowish-brown liquid or brown vapor at ordinar}'^ tempera- 
ture ; N.^04 resulting when 'N.fl.^ is exposed to the air. It is an 
oxidizing agent, used in converting H.^S03 into HjSO^. 

State what results when nitrogen pentoxide unites with water, 
and give character of product. 

Nitrogen pentoxide forms with water nitric acid, N^O^-t-Hp 
=2HN03, a colorless, fuming, corrosive acid liquid, m. w. 63, 
sp. gr. 1.52. 

How is nitric acid prepared? 

By the action of sulphuric acid on a nitrate. 

NaNOg + HjSO, = HNO3 + NaHSO, 

Sodium Snlphnric Nitric Acid sodinm 

nitrate. acid. acid. sulphate. 
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What are the chemical properties of EHOsf 

It is a monobjisic acid of great oxidizing power, coloring 
organic nitrogen compounds 3-ello\v, and converting others, such 
as glycerin, cotton, etc., into explosives of great force. 

What is ftiming nitric acid? What the acidum nitrioom U. S., 
and the acid, nitric, dil. XT. S.? 
Fuming nitric acid is a nitric acid containing nitrogen dioxide 
in solution. Acid, nitric. U. S. a colorless nitric acid, sp. gr. 1.42, 
containing 09.4 per cent. IINO3. Acid, nitric, dilut. has a sp. gr. 
1.039, and contains 10 per cent. nXOg. 

What is the effect of HNO3 as a poison ? 

The same as the other corrosive mineral acids, with the only 
ditference that the eschars are yellow. 

Give the tests for nitric acid and for nitrates. 

Nitric acid gives yellowish-red stains on dark textiles, not 
removable by ammonium hydrate ; it colors blue litmus red, 
darkens ferrous sulphate in presence of sulphuric acid, bleaches 
indigo solution, gives rise to red vapors with copper slips, and 
gives a red color on addition of brucine. The nitrates are recog- 
nized by the same tests if the HNO3 is first liberated by HjSO^. 

What is nitro-hydrochloric acid? 

A mixture of 3 parts of HNO3 and 5 of HCl, also called aqua 
regia, as it dissolves gold and platinum, which neither alone 
eflects. This is due to free chlorine and chlorine derivatives 
(nitroxyl chloride NO^Cl and nitrosyl chloride NOCl). 

Phosphorus. 

What is phosphorus ? 

A waxlike, colorless, or slightly yellow, semi-transparent ele- 
mentary solid, luminous in the dark. Symbol P^ ^^ '^, a. w. 
31, m. w. 124, vapor density 62, sp. gr. 1.83, melts at 44^ C. to 
a colorless liquid, boils at 29(P C. It occurs in two allotropic 
states. 

How is the molecular weight of bodies obtained? 

By multiplying their vapor density by two. 
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What are some of the principal physical properties of phos- 
phorus? 

It is soft and tough at ordinary temperature, insohible in 
water, soluble in ether and alcohol, very soluble in carbon di- 
sulphide, from which it crystallizes in rhombic dodecahedra. 

Describe what two principal allotropic modifications of phos- 
phoms there are, and what properties has the second. 

The one is yellow and the other is dark-red ; the latter is called 
amorphous ; the red is insoluble in carbon disulphide, is not 
luminous, is not poisonous, and does not melt. 

How is red phosphorus prepared from the yellow? 
By heating the yellow in an atmosphere of CO.^ to 30(P C. 

State the chemical properties of phosphorus. 

It has a great aflSnity for O, combining with it at a compara- 
tively low temperature, and for that reason has to be kept under 
water. It also combines with H and CI, Br and I. 

Where and how does phosphorus occur? 

It is not found free in nature, but as phosphates. Its principal 
source is the calcium phosphate of bones. 

What is one of the technical uses for phosphorus ? 

In the manufacture of friction matches, for which the red 
variety is preferable as less injurious to the operators. It is also 
used in rat poisons. 

What is the local action of phosphorus? 

"When handled carelessly it ignites, causing severe burns and 
sloughs, not infrequently accompanied by systemic intoxication. 

What are the results of inhaling its fumes for some time, as in 
match fitctories? 

Chronic poisoning, resulting frequently in maxillary necrosis. 

State the symptoms of acute poisoning by phosphorus. 

It is an insidious poison, killing sometimes soon after inges- 
tion, but frequently only for some time after with symptoms of 
acute, yellow atrophy of liver, jaundice, suppression of urine, 
delirium, uraemia, and coma. 
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What is the treatment for and what is the antidote to poifloiiing 
by phosphorus? 
Stomach pump, cupric sulphate as emetic, which is antidotal 
as well, rendering the phosphorus non-assimilable as copper 
phosphide, also old spirits of turpentine. 

How can the lucifer disease in match fisu^ries be prevented? 

B}' good ventilation, and having oil of turpentine placed openly 
about the work-rooms, and worn in cloths or sponges around the 
necks of operators, but principally by the employment of the red 
variety only. 

What is a good test for phosphorus ? 

By boiling the substance suspected to contain it in acidulated 
water, and allowing the vapors to strike a paper containing silver 
nitrate, which is colored dark by the formation of silver phos- 
phide. 

Explain the principle of Mitscherlich's test for phosphoniB. 

It is based upon the distillation of the substance suspected to 
contain phosphorus from acidulated water, when, upon striking 
the cool surface of the condenser, it will give rise to luminosity 
at that point if viewed in the dark. Alcohol, ether, oil of tur- 
pentine, and other essential oils interfere with this test. 

In examining vomited matter or a stomach suspected to contain 
phosphorus, what should be done ? 

It should be inspected in the dark for luminosity, and also be 
examined for its characteristic odor. 

What is phosphine? 

A hydrogen compound of phosphorus, termed hydrogen phos- 
phide PHa, m. w. 34. It is a colorless gas, with a garlicky odor. 
It ignites at about 10(P C, is poisonous, and is sometimes liber- 
ated in marshes, when it is known as the ignis fatuus or Will- 
o'-the-wisp. 

Give the oxygen compounds of phosphorus. 
Phosphorus trioxide P^Oj and phosphorus pentoxide P2O5. 
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Which are the direct acids of phoBphomB ? 

Hypophosphorous add HjPO,, the oxide of which has not 
becD isolated. Phosphorous add derived from P,0j+3H,0 = 
2HjP0j. Phosphorous peutoxide yields with water orthophos- 
phorie acid II,PO„ as follows : P,0, + 3H,0 = aHjPO,. 

What are the other phosphoric acids, and how derived? 

By the abstraction of one molecule of water from respectively 
one or two molecules of H^POi, the meta- and pyrophospboric 
acide are formed as follows :— 

H,PO. — n,0 = HPOj or metaphosphoric acid. 

2H,PO. - H,0 = ir.P,0, or pjro phosphoric acid. 

State the saltB respectivelj formed by the different phosphoric 
acids. 

Hypophoaphorous acid forme hypophosphites, phosphorous 
acid phosphites, orthophosphoric acid orthophosphates, meta- 
phosphoric acid metaphosphateK, and pyi-o phosphoric acid pyro- 
phosphates. 

What salts are filmed by the orthophosphoric or tribesic phoB- 
phorio aeid? 

Three different kinds of salts, according to the number of H 
atoms displaced. Thus the mono-sodium or acid sodium jjlios- 
phate NaHjPO, as found in the urine ; di-sodiuni or neutral so- 
dium phosphate Na^HFO, as found in the blood ; also Che hydro- 
calcium phosphate Ca (HjPO,),, and the uonnal calcium phos- 
phate Ca, {Po,)j of the bones. Besides these, doulile salts may 
be formed by a univalent and a d ivalent atom together displacing 
the three n as in ammonium-magnesium phosphate NH.'Mg"- 
FO,. 

Which is the acidum phosphoricmn of the IT, S. Pharmacopceia, 
and what the test for it? 

The orthophosphoric neid HjPO,, recognized by giving a yel- 
low precipitate with silver nitrate when neutralized with ammo- 
hydrate, and by giving a white precipitate with the mag- 
misture. These tests apply equally to its salts. 
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Arsenic. 

What is arsenic? 

A steel-gray ervstalliiie, elementary solid, of metallic lustre. 
Syinlx)! As"^ ^', a. w. 7.*) ; sp. gr. 5.7, in. w. 300 (a second amor- 
phous variety of ])lack color, has asp. gr. of 4.71) ; volatilizes at 
18(K (\ without fusing, giving rise to yellowish-brown funics of 
garlicky odor. It gradually oxidizes in the air, and bums at 
red heat with blue flame to form arsenious oxide. 

How is arsenic found in nature? 

Sometimes in its free state, but generally as a compound of 
other elements, such as sulphur or oxygen ( As^Oj) and the metals 
Fe and Co. It is separated from its oxide by heating with 
charcoal As./), + 3C = i>As + 3(^0. 

What is the teehnical use of arsenic? 

In fireworks, the manufiicture of shot, and as fly-powder, under 
the name of cobalt or tly-stone. 

Describe the hydrogen compound of arsenic. 

Hydrogen arsenide or arsine, also called arseniuretted hydro- 
gen, a colorless gas of garlicky odor AsHg, m. w. 78, sp. gr. 2.7 ; 
it is very poisonous. 

What are the chemical properties of AsHj ? 

It burns in the air with a bluish flame, to arsenious oxide 
As.^Oj. If its combustion is interfered with by introducing into 
its flame a cold surface of porcelain, it deposits thereon a brownish- 
black stain of elementary arsenic. If heated to redness in a glass 
tube conducting it, it deposits a mirror-like ring of elementary 
arsenic beyond the flame. It decomposes solutions of silver 
nitrate into metallic silver, forming arsenious acid. 

How is hydrogen arsenide formed and prepared? 

By the action of nascent hydrogen on arsenical compounds, 
also by the action of moist air and organic compounds on arsenical 
pigments. It is principally prepared by generating hydrogen iu 
the presence of arsenious oxide as follows : — 

6Zn+6H,SO,-|-As,03=6ZnSO,+3II,0+2AsH8, 
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What compounds does arsenic form with oxygen? 

Arsenic trioxide or arsenious oxide As^O^, and arsenic pent- 
oxide or arsenic oxide As^Oj. 

In what forms does arsenic trioxide occur? 

It occurs in two varieties, the vitreous or amorphous as trans- 
parent glassy masses, sp. gr. 3.78, which gradually change to the 
non-transparent or poreelainous variety of crystalline structure, 
sp. gr. 3.69. The commercial variety comes in powder form and 
is called white arsenic. 

State the properties of As^Oj. 

It volatilizes at 218^ C, is white or colorless, odorless, is only 
slightly soluble in cold water, about 1 to 2 parts per 1000, more 
readily soluble in boiling water, and after boiling for one hour 
60-80 parts dissolve in 1000. (Aqua Tofani.) 

What is the action of HNO3 on As A ? 

It gives up O to the As^^ and forms As^jO^. 

What do the oxides of arsenic form with water ? 

Arsenic tnoxide forms with water arsenious acid, AsjOg -f 
3H.^O=2H,As03. Arsenic pentoxide forms arsenic acid. As^Oj 
-f 3H5,0=2H3As04, both giving acid reactions. 

Name the respective salts of arsenious and arsenic acid. 
Arsenites and arseniates. 

Which are the principal compounds of arsenic with the 
halog^ens? 

Arsenic trichloride AsCl^, a colorless oily liquid. Arsenic 
tribromide AsBrj, a white crystalline substance. Arsenic tri- 
iodide Aslg, red crystals. 

What are the sulphur compounds of arsenic? 

Arsenic trisulphide As-^S^ when As.,0;, is precipitated by IIjS ; 
it also occurs in nature as auripigment or orpiment or king's yel- 
low, and is used as a yellow pigment, also as a depilator}- . There 
is also an arsenic pentasulphide As.^S-, and an arsenic disulphide 
As S.^ ; the latter exists in nature, and under the name of realgar 
is used as a red pigment. 
6 
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■ane tiie Fhamaeopceial pr^untiiiis of anenie and tiidr 
stzengtlL 

Liqtior fjotassii ar»mUiSj JhKUr-s^jlidian^ lASjO„ and IKHCO, 
in 100 water with compoand spirit of lavender. 

Liquor acidi arsenum, »Aution cf argenk chloride, containing 1 
part ASjO, and 2 parts HCl in 100 water. 

Liqw/r arsenici et hydrargyri wdidi, Donovan^ sisoHutwn, contain- 
ing 1 part Aftlj and IHgl, in 100 water. 

Ldqiwr sodii arseniatis, solution of sodium arseniate, Pearson^'s 
solution, 1 part anhydrous sodium arseniate in 100 water. 

What is Scheele's green, and what Paris greeni 

Compounds of arscnious acid and copper, frequently used with 
homicidal intent, and employed to destroy insects. 

Do wall papers contain arsenic, and in what qnantity? 

Many contain arsenic in quantities from 1 to 50 grains to the 
square yard. This is not confined to low priced paper or those 
of green color alone. 

Is arsenic fonnd in textiles, etc., and how may it prove injnrions 
in this way? 
It is found in various textiles, prints, cretonnes, tarlatans, etc., 
and may give rise to poisonous symptoms by direct absorption 
as well as by inhalation of AsHj produced from the reduction 
of the As^O,, therein. 

In what manner does arsenic prove poisonous ? 

Elementary arsenic is probably not poisonous as such, but by 
oxidation it becomes so. As fly -stone or fly-paste it becomes 
poisonous by oxidation to As.^Oa. 

How is AsH, as a poison ? 

IL is the most poisonous of all As compounds, on account of 
Its rai)id absorption by the lungs. 

Which is the most common poisonous compound of As ? 

Ah/)„ contained in the ratbanes of the market; its smallest 
])()isonnns dose is two grains; but recovery has been known to 
take ])lace after ingestion of two ounces ; chances appear better 
for recovery after large doses than small ones, as they are more 
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promptly ejected. Fowler's solution taken in overdoses frequently 
proves a source of poisoning ; children appear less susceptible 
than adults. 

What is the toxic action of arsenic componnds ? 

They are irritants but not corrosives ; ulceration results from 
irritation and inflammation indirectly, therefore the stomach- 
pump may be used in the earlier stages but not later on. Inflam- 
mation may also be found in the intestines, peritoneum, and 
bladder, but principally in the duodenum, oesophagus, pharynx, 
and the mouth may also be inflamed from vomiting. 

What are the preserving powers of arsenical compounds? 

Cadavers are preserved by them, and thus marked preservation 
of an exhumed body would direct suspicion to arsenical poi- 
soning. 

Give the symptoms of arsenical poisoning. 

They come on in from a half hour to ten hours; if early, 
chances for recovery are more favorable. Symptoms : austere me- 
tallic taste, fetid breath, constriction of pharynx and oesophagus, 
sinking sensation with great prsecordial pains, retching and 
vomiting, intense thirst, but drinks are not tolerated no matter 
how bland ; darting, shooting pains in colon, colitis, dark bloody 
stools, small thready pulse, cold skin, pinched nose, collapse, 
eruption of skin may break out in a few days, sensation benumbed, 
paralysis, tetanic spasms, delirium, prostration, and death. 

Are all cases alike? 

Not always ; patient may die, as in cholera morbus or in Asiatic 
cholera, with suppression of urine and without gastric irritation, 
and the general symptoms may vary greatly. 

What are the symptoms of slow arsenical poisoning ? 

Nausea, occasional vomiting, colitis, fever, debility, conjunc- 
tivitis, oedematous ej'^elids, ptyalism, alopecia, and brown pig- 
mentary spots on skin. 

What is the treatment for arsenical poisoning? 

Evacuate the stomach b}" favoring emesis with warm water or 
warm milk or even zinc sulphate ; give demulcents such as eggs 
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and milk, and then give the chemical antidote, ferric hydrate in 
tablespoonfuls every 5-10 minutes, or in place of it dialyzed iron, 
which, however, is not so reliable. 

How is ferric hydrate prepared? What its other name, and 
what its action as an antidote? 
Ferric hydrate or hydrated oxide of iron can be prepared in 
different ways. It may be prepared by completely precipitating 
the solution of a ferric salt with ammonium hydrate and wash- 
ing the resulting precipitate. A better preparation is the ferri 
oxidum hydratum cum magnesia, resulting by precipitating tinct. 
ferri chloridi f giij with magnesia calcinata^ij- The mixture of 
these diluted with water should be exhibited freely. In absence 
of magnesia a solution containing one ounce of sodium carbonate 
may be substituted for it. When magnesia is used the reaction 
is as follows : re,ClB+3MgO + 3H,0=Fe,(OII)6+3MgCl,. The 
action of the antidote on arsenic trioxide may be demonstrated 
as follows : 2Fe,(OH)g-|-As,03=iFe32As04+5H,0+Fe(OH),, i. c, 
the arsenic trioxide will be converted into an inert ferrous 
arseniate. 

Describe the test for arsenic when found in substance. 

Place the particles found in a small reduction tube and heat, 
when it will be sublimed in the cooler portion of the tube as 
octahedral crystals. If the particles are coveted with flux (a 
mixture of equal parts of dry sodium carbonate, and potassium 
cyanide), or with charcoal, the As^O^ will be reduced, and an 
arsenical mirror will form in the cooler portion of the tube. To 
confirm the character of the mirror, heat the mirror with access 
of air, when it will sublime in the cooler portion of the tube as a 
wliite rincj, which, under the microscope, will be found composed 
of tlie octahedral crystals of As^O^. 

What is necessary in testing for arsenic ? 

The test has to be confirmed in as many ways as possible. 

How are solutions suspected to contain arsenic to be tested? 

Acidulate them with a few drops of HCl, and treat with H^S. 
If arsenic is present, a lemon-yellow precipitate will be thrown 
down ; this is not soluble in cold HCl, and should be further 
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tested after filtration and drying by reducing it with flux, and 
producing the arsenical mirror and the white ring of octahedral 
crystals. 

What is 71eitiiiann*8 test for arsenic ? 

This depends on the fact that zinc or aluminium produces H 
with KOH or NaOH ; the former at the boiling point, and the 
latter at ordinary temperature. If, after generating tlie H, tiie 
purity of the materials is tested by placing a piece of filtering 
paper moistened with AgNO^ over the test-tube containing them, 
and this is not discolored by it, a few drops of the suspected 
liquid are added, when, if arsenic is present, the paper contain- 
ing the AgNOj will present a dark stain ; the presence of II.^S 
or sulphides should, however, first be excluded by testing the 
liquids with a solution of a lead salt. This test, while convenient 
as a preliminary test, is not conclusive evidence. It does not 
give any reaction with antimonials. 

Describe some other tests for arsenic in solution. 

Ammonio-sulphate of copper will give a bright-green precipi- 
tate with arsenical solutions, and ammonio-nitrate of silver a 
yellow precipitate. Neither of these precipitates is conclusive, 
and should be reduced with flux to give the mirror and subsequent 
white ring of octahedral crystals. 

What is Reinsch^s test for arsenic ? Describe it. 

The test by which arsenical compounds are reduced with me- 
tallic copper. To that purpose the purity of the copper and IICl 
should first be tested by boiling the copper slip or gauze in di- 
luted HCl. If, after boiling, the copper does not tarnish, add 
some of the suspected liquid and boil again. If arsenic is pre- 
sent, the copper will be coated with elementary arsenic. This 
can be demonstrated by drying and rolling up the copper slip, 
and heating it in an open glass tube. If it is As, there will 
appear in the cooler portion of the tube the characteristic white 
ring of octahedral crystals of As^Og. 

What other substances may deposit on the copper in this test? 
Sb and Hg may also deposit on the copper in Reinsch's test, 
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but they will givj re^pedivcly aiiwrphous or metallic globular 
s u 111 i mates. 

How oan Beinsoh's test be made qnantitatiTely ^ 

By gradually inserting into the boiling acid mixture pre- J 
viouely weighed pieces of copper uDtil they are no longer coated ; 1 
they are then dried and weighed ; the increase in weight giving A 
the amount of As in the quantity of liquid employed. 

What are the advantages and dieadvantages of Beinsch's testT 
The advanUges are tliat it can be mnUe in the [ireseuce of 
organic matter ; that it is very delicate, anil ean be made quaii- 
tilative as well. Its disadvantages are that it ia not available J 
for arsenic acid or araeuiatea without previous reduction. 

Descrihe Karsh's test for araenio. 

This depends upon generating 11 from pure zinc with pure 1 
HjSO, from a suitable apparatus; the purity of (he materials ] 
and apparatus being tested by allowing the hydrogen to burn for '1 
some time, and testing with a cool porcelain surfocc inserted iDto-4 
the flame. If no stain is thus produced, introduce some of tlia ] 
suspected liquid through the funnel tube, and again tet^t tlie 1 
dame witli the porcelain ; if a istain results, arsenic may be pre^ 1 
sent, the llame in this ca>^e will be blue, aud if tlie coadiictiii£ J 
tube is heated to redness in its course, a miiTor will form in the | 
tube beyond the dame. 

What are the advantages and disadvantages of Marsh's test! 

Its advantages are tiiat aracuioua acid, arsouitcs, arsenic acid, 1 
and arseniates can lie detected by it ; its disad haulages that it J 
cannot be employed in the presence of organic material, whichj 
must drat be destroyed by ECIO^ and HCl, and that it shovnl 
antimony aa well as arsenic. 

How can the etains of As and Sb on the porcelain prodnced by 1 
Marsh's test be differentiated? 
Arsenic stain is instantly soluble in XaCIO, antimony is not ; J 
As stain dissolves slowly only in NH^HS, Sb instantly ; As at 
dissolved in IIXOj and evaporated gives a brick-red stain y 
AgNO,, 8b dues not. The mirror in Ibe Cube, if As, is beyoad tl 
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flame ; if Sb, nearer and on either side of the flame, and may be 
diff*erentiated as above. 

What is the comparative sensitiveness of Reinsch*s and Marsh's 
test? 
Reinsch's shows Toioo grain ; Marsh's ^gJoo grain. 

How is As determined quantitatively by Marsh's test ? 

By letting the AsHg pass through an excess of AgNOa solution 
until no further precipitation takes place. After this the excess 
of AgNOg is precipitated by NaCl, the liquid filtered, and the 
filtrate precipitated by 11.^8, the resulting As.^S3 i® then dried and 
weighed, 5 parts of the sulphide corresponding to 4 Asfi^, 

Antimony. 

What is antimony? 

An elementary, crystalline, bluish-white solid, of metallic 
lustre, Sb^ii v a. w. 120, sp. gr. 6.7, fuses at 430o C. 

What are its chemical properties ? 

It exhibits the metallic character more so than arsenic, com- 
bines directly with the halogens, and is oxidized by HNO3. It 
volatilizes at a bright-red heat, burning in the air to antimony tri- 
oxide Sb^Og. 

How does it occur in nature, and what is its use in the arts ? 

It is found in nature as black sulphide, termed crude antimony 
or black antimony, and is used in the arts as an alloy, princi- 
pally in type-metal. 

What is the hydrogen compound of Sb? 

Hydrogen antimonide or stibine SbH.„ a colorless gas which 
burns with a greenish flame when ignited. It is not so poisonous 
as AsHg, and when conducted through a solution of AgNO;, it 
forms a black precipitate, but not of silver, as in the case of 
AsHg, but of silver antimonide. 

SAgNOa + SbHg = 3HNO3 -f Sb Ag3. 

Like AsHj when a piece of cold porcelain is introduced into its 
flame, it gives a dark stain, and when heated to redness it de- 
posits elementary Sb. 
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What compounds of Sb axe used in medicine ? 

Antimony trichloride, butter of antimony, SbClg, in the liquor 
antimonii chloridi used as anescharotic ; antimony trioxide Shfi^ 
in pulvis antimonialis ; antimony sulphide Sb.^Sj, ; antimonitmi sul- 
phuratum, a mixture of S\S.^ with SbjOg in Plummer's pill, and 
a compound of similar composition, termed antimonii oxysul- 
phuretum or Kermes mineral ; also the antimonii et potassii tar- 
tras, tartar emetic, in vinum antimonii, unguentum antimonii 
tartratis, syrupus scillse compositus. 

What is tartar emetic and its properties ? 

It is the most common of the antimonial compounds used in 
medicine ; KSbO.T a crystalline white substance, of metallic 
taste, freely soluble in water with acid reaction, and chars when 
heated to redness. 

What are the symptoms of poisoning by tartar emetic? 

Metallic taste, nausea, vomiting, purging, pain in epigastrium, 
intense thirst, as with As, cardiac depression, cramps, convul- 
sions, collapse ; fatal dose from gr. ii to gss may produce death 
in from 7 hours to 4 weeks. 

What is the treatment for poisoning by antimony ? 

Favor emesis or induce it by diluent drinks, strong tea, tannin, 
ferric hydrate if doubt as to As. After the more stormy symptoms 
have subsided the great danger is cardiac depression, which 
must be met with stimulants. 

How does tartar emetic act if continued for some time? 

It gives rise to perverted health and gradual exhaustion. 

How is Sb detected in suspected chronic poisoning ? 

Obtain vomit or urine for several days ; concentrate this and 
acidulate with IICl. Put some on a bright platinum dish and 
touch for a little while with a slip of zinc, when a black stain of 
antimony will form on the platinum, soluble in ammonium sul- 
phydrate, and leaving, on evaporation, an orange-yellow stain. 

How can Sb be also detected in concentrated urine or other 
liquids? 
By Reinsch's or Marsh's test, also by dipping pure tinfoil in 
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the acidulated solution when it will be coated with Sb if present. 
In all cases antimony itself must be produced and verified with 
ammonium sulphydrate. 

How can Sb be detected by H,S ? 

H.^S conducted through an acidulated solution of Sb will throw 
down a reddish-yellow amorphous precipitate of Sb^Sg, soluble 
in NH4HS, insoluble in NH^HO. This has to be reduced by 
flux and made to appear as Sb mirror. 

How can Sb be determined quantitatively ? _ 

By weighing the Sb^S^ ; 100 parts equal 196.4 KSbO.T. The 
Sb-^Sa may also be dissolved in HCl and then recovered as Sb 
with Reinsch's test, the increased weight of the copper slips 
giving the amount of Sb present. 

Boron Group. 

What elementary substance constitutes this group, and why ? 
Boron, B"', a. w. 11, sp. gr. 2.68, a greenish-brown solid body, 
amorphous or crystalline ; on account of its chemical properties 
it cannot be classed with other elements. 

What is the principal boron compound of medical interest? 

Boric acid H3BO3, occurring free in nature ; it comes in whir a 
crystalline scales, soluble in 25 parts of water, and is also insolu- 
ble in alcohol. It reddens litmus paper, turns turmeric brown, 
and its alcoholic solution burns with a green flame ; it is a 
valuable antiseptic. 

What chemical change does boric acid undergo on heating? 

At 1000 C. it loses one molecule H,0, (H,BO,— II/3=IIBo,) 
forming meta-boric acid HBO.^ ; heated to 140^ C. it forms tetra- 
boric acid H^B^O,. 

What is the principal salt of H,B407 ? 

Its sodium salt termed borax Na.^B^O,, which occurs in nature 
and finds large application in medicine and the arts. 
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Electronegative Tetrads or Carbou Group. 

What elements constitute this group? 
Carbon aud .^ilicoLi. 

Car'bon. 
What is carbon? 

An olcmiiiitary Bolkl, f"*'", a. w. 12, occurring in three prin- 
cipal allotropic niodificnlious ; it is uuL fusibio nor volatile. 

What are the principal fbrnu oarbon is fband inl 

Diamrmd, a crystalline Bubstante of the iiioiiometric systein, « 
■ great lustre ami haitlness.sp.gr. 3.5, good conductor of heat a 
eleclrbity, combustible at intense heat to CO,. 

Qraphile, a leaden gray, usually amorphous, substance Q 
unctuous touch, sp. gr, ^.35, good conductor of heat and dee 
tricity ; occaBionally found crystalline in hexagonal plates, ( 
hustible with difficulty ; it m Hnmetimea termed plumbago, and 1 
used for making lead pencils. 

Amorphous cnrbwn, the product of inconipiote conibustion of J 
organic bodies ; also found in the fosail state. 

Name the different varieties of amorphous carbon. 

Soot or lampblack, vegetable coal or charcoal, animal coal Oirfl 
iMineblaek, gas carbon or plumliogine, liituminous or soft coaljJ^ 
alHo cannel coal, coke, and antliracite or hard mineral coaL 

Describe lampblack and its use. 

Tlie carbonaceous matter condensed fVom the incomplete com-'l 
bustion of resins and hydrocarbons, etc., a finely divided forna'| 
of earbon used for making printing and marking inks. 

Describe charcoal and ita use. 

The product of incomplete combustiou of wood, has a blade I 
color, is odorless, tasteless, sp. gr. 1.7 ; it is very porons, and cai 
absorb many gases and vapors (90 volumes Nil,, 5.5 H^, 90,) 
it in a powerful disinfectant. When saturated with one kind o 
gas it can still take up others ; it contains condensed oxyges^ 
which can oxidize decaying matter and decolorize organic colotk J 
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Describe animal charcoal, its maimer of purification and use. 

A similar production from bone as charcoal from wood ; it is 
purified by treating it with HCl, and used as an antidote for 
alkaloidal poisons, which it absorbs. 

Describe gas carbon and its nse. 

The carbon deposited in gas retorts, very hard, of metallic 
lustre, good conductor of electricity, therefore used in galvanic 
batteries. 

Describe the principal varieties of mineral coal. 

Fossil coal in its different varieties containing- C, N, H, O, 
and S, besides mineral ash. Bituminous coal is rich in hydro- 
carbons, and when incompletely combusted leaves coke. Anthra- 
cite is the purest variety of minei'al coal, is a good conductor of 
heat, and contains about 96-98 per cent, of pure C. 

What are the compounds of carbon with hydrogen, and under 
what head are they generally considered? 

Hj'drocarbons, which, together with their derivatives, are gene- 
rally considered under the head of organic chemistry. (See Hy- 
drocarbons and their derivatives.) 

Which are the oxygen compounds of carbon ? 
Carbon dioxide CO2, carbon monoxide CO. 

What is carbon dioxide, and what else is it called ? 

Carbon dioxide, COg, also termed carbonic anhydride or car- 
bonic acid gas, is a colorless gas of slightly pungent odor and 
acid taste. 

State the physical properties of CO2. 

It is heavier than air, sp. gr. 1.524, and can therefore be 
poured from one vessel to another ; it will dissolve in equal 
volumes of water without pressure and much more with pressure. 
It condenses under a pressure of 36 atmospheres at CP C. to a 
colorless mobile liquid, which, when allowed to evaporate, leaves 
portions of the CO.^ as a snow-like solid. 

What are the chemical properties of GO^ ? 
It is neither combustible nor a supporter of combustion, unites 
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with water to form carbonic acid, C0j-t-H,0=»H,C0j, which 
forms carbonates with the bases, is dibasic, and produces both 
acid and normal salts. 

K0H+HX0j=KHC0,+H20 ; also : 2KOH+H,CO,=K,CO,+ 

2H,0. 

How is CO2 prepared ! 

By the decomposit ion of carbonates by acids. In the gazogenes 
by tartaric acid and sodium bicarbonate, similarly in the effer- 
vescent powders of the Pharmacopoeia, but for laboratory use or 
the manufacture of carbonic acid waters by the decomposition of 
marble (calcium carbonates], with hydrochloric or sulphuric 
acid. 

CaC03+2Ha=CaCl^+H20+CO^ 

Is GO:: found in nature and where? How does it result? 

It is found in nature as resulting from the direct combustion 
of carbon, also the decomposition of CaCOj by heat to form lime 
(CaC03=CaO-|-CO,), as resulting from terrestrial exhalations in 
caves and mines, when it is called choke-damp ; it also results 
from fermentation in cellars and brewery vats ; it is found free 
in the atmosphere in the proportion of about 0.05 per cent, 
volume. 

Where else does Go, result from, in what amounts, and bow can 
its presence be proven ? 
CO.^ also results as a consequence of the oxidation of the food 
and tissues in the body, and is exhaled as waste product by the 
lunirs, the respired air containing about 4 per cent, volume. Its 
prosonce can be proven by breathing into lime water (calcium 
hydrate Ca(OII),), which will be rernlered turbid by the insoluble 
CaCC), formed ; this will be redissolved by an excess of H^CO,. 

How is CO;^ principally used in medicine and dietetics? 

As carbonic acid waters or sparkling wines impregnated with 
CO, under pressure; it imparts to them a refreshing, biting, 
sparkling taste, ai\'l acts as sedative to the gastric mucous mem- 
branes ; also in ma.t liciuors where it results from fermentation. 
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Whmt is tile dEset of pure ourbon dioxide whoi inhaled! 
It produces spasm of the glottis. 

When diluted with atmoi^Krie air how does it act, and what 
amoont of dilntion will prodnce this effieett 
It will asphyxiate persons even when as little as 5 to S i>or 
cent, is contained in the atmosphere. 

How iB COi deteeted in caves, wells, vats, etc.! 

By lowering a lighted candle into them, which, if over 10 to V2 
per cent. CO^ is present, will be extinguishetl. If it bums tliml y 
even, it is ansafe to descend into theni, as the aindle will burn 
where man cannot live. 

What is the amonnt of CO, in the atmosphere, and why dees it 
not increase? 

The amount of CO. in the atmosphere is about 4 (Kirts by vol- 
ume in 10,000. This is quite constant, as the CO. geuorateil in 
the various ways is absorbed hy plants and also inorganic ma- 
terial 

To what is the vitiation of the atmosphere in crowded rooms 
dne? 
Partly to the carbonic dioxide exhaled by the persons in them 
and that generated by the bunting of lights therein, also to the 
organic exhalations from the lungs. 

What IB the smallest amonnt of space permissihle for each cccn- 
pant of dormitories? 
The space for each indivitlual should not be less than 400 cubic 
feet, but for the sick, and especially those suffering from offen- 
sive diseases, it should be at least two or three times as much. 

How does CO? act as a poison? 

It acts similar to water in drowning jXTSons by keeping the 
oxygen of the air from reaching the haMuoglobin of the blotxl, 
and preventing the elimination of the CO^ produced in the bloixl 
and tissues. 

How are persons overcome hy GO^ to be treated when in inac- 
cessihle localities? 
If they cannot be reached or removed from the place, by add- 
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ing freshly burned charcoal, which absorbs 35.5 volumes of the 
CX)^ and by so doing sets op a current of air towards him, also 
by freshly slaked lime or forcing in currents of fresh air ; if re- 
moTed therefrom, by artificial respiration, cold douche, fara- 
dism, firiction, etc. 

What is carbon monoxide? 

Carbon monoxide or carbonous oxide, also improperly termed 
carbonic oxide, is a compound of divalent carbon with oxygen, 
CC, m. w. 2S. A colorle:?*, odorle:?s, tasteless gas, little soluble 
in water, sp. gr. 0.9l59. 

How 18 it prepared, and how does it ordinarily retnlt? 

It is prepared either by passing CO^ over heated charcoal 
CO^ + C = 2CO, or by heating oxalic acid with strong sulphuric 
acid, the latter decomposing and withdrawing H,0, and liber- 
ating CO, and CO ; UJijO, = UjO + CO, + CO. It results ordi- 
narily by incomplete combustion of coal, as noticeable in coal 
stoves after the draft has been shut ofi^ also in burning charcoal 
in the charcoal basins without fanning. 

What are the chemical properties of Co? 

It does not support combustion, but is combustible, burning 
with a blue flame to CO^ reduces many metallic oxides at red 
heat, and as an unsaturated compound unites with other elements 

directly. 

How does it act as a poison? 

It acts as a direct poison, paralyzing the red corpuscles, and 
destroying the function of hfemoglobin as an oxygen carrier, 
by uniting with it to form carbonic-oxide haemoglobin, which 
cannot aojain form oxvhfemoarlobin. 

What is its effect when inhaled in small quantities? 

It produces languor, debility, anaemia, and its accompanying 
symptoms ; as little as 0.5 per cent, will kill a bird. 

Why is coal gas poisonous, and why is water gas more so than 
the former? 
Because coal gas contains about 5 per cent. CO, and water gas 
alwut '27 to 30 per cent. 
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How can GO be determined quantitatively? 

By agitating the gas or air to be examined in a eudiometer 
with an ammoniacal solution of cuprous chloride, which will 
absorb it and indicate the amount by the difference of volumes 
after opening it under water. 

How is carbon monoxide detected in the blood after death? 

The blood has a bright-red color ; when examined with the 
spectroscope it presents bands similar to oxy haemoglobin ; the 
latter, however, can be converted to reduced hajmoglobin by 
reducing agents, but the carbonic oxide haemoglobin remains 
unaltered when thus treated. 

How are cases of poisoning by CO to be treated? 

Kemoving the gas present in the lungs by artificial respira- 
tion ; this is not curative however. Transfusion of blood would 
be indicated here, also inhalation of oxygen, but principally 
liberal and readily assimilated foods, stimulants, and iron. 

What are the compounds of carbon with sulphur ? 
Carbon disulphide CS^ and carbon oxysulphide COS. 

What is carbon disulphide? 

A colorless, mobile liquid, of high refractive power, peculiar 
disagreeable odor, CS„ m. w. 76, sp. gr. 1.27, boiling at 46° C. ; 
it bums with blue flame to CO^ and SO.^, dissolves iodine with 
violet color ; also dissolves phosphorus, sulphur, caoutchouc, 
fats, and oils. 

What compound does carbon form with nitrogen ? 

Cyanogen gas, C^N.^, m. w. 52 ; a colorless gas, of penetrating, 
pungent odor, similar to that of peach kernels ; sp. gr. 1.806 ; 
coercible, soluble in water, burning with purple-red flame to CO 
and N. 

What is C2N2 really, and in which form found in compounds ? 

CzN 
C2N2 is really dicyanogen of the graphical formula | 

C E N and 

is met with in compounds as the univalent radical cyanogen Cy 
or — C= N, which behaves chemically like the halogens, form- 
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ini; lunary coiniK)inuls with the metals, such as KCy, AgCy, and 
forms a binary aciil with II, i. c, llCy, also ternary acids, such 
as cyanic acid IICXU, ami sulph(x;yanic acid HCNS. 

What is hydrocyanic acid? 

IlydrogtMi cyauiilc, also termed Prusisic acid, HCN or HCy, a 
colorK>s, mobile Iniuid ; boilinj; at 27^ C. ; of the specific odor 
of peach kernels. 

How is HCy formed, and how made? 

It forn)s by the action of the emulsion of bitter almonds on 
the amvixdalin contained therein, in a similar manner also in 
cherry laurel leaves, peach kernels, wild cherry bark, etc. It 
is also found in the es>ential oil of bitter almonds. It can be 
niade by decomposing a cyanide KCy or AgCy with a stronger 
acid, 2kCy + II,SO, = K,SO^ -f 2HCy. 

State the strength of U. S. and of Scheele^s HCy. 

The hydrocyanic acid of the U. S. Ph. contains 2 per cent, of 
IlCy, Scheele's acid 5 per cent. The Pharmacopoeial prepara- 
tion is unstable, and therefore of uncertain strength. 

What is the toxic effect of HCy ? 

Hydrocyanic acid in solution, in vapor form, or as soluble cya- 
nide, is very poisonous, death taking place, as a rule, within a 
short time, preceded by convulsions, unconsciousness, slow and 
labored respiration, cold extremities, dilated pupils ; generally 
the patient is dead before aid is rendered ; but if he survives 
one hour there is hope of recovery on account of the volatility 
of the poison. 

What is the treatment of poisoning by HCy? 

Cold affusions, ammonia, galvanism, stimidants, atropine, 
chlorine developed from bleaching powder and vinegar. Smith's 
antidote, composed of ferrous and ferric salts, in presence of 
alkaline carbonates forms non-poisonous Prussian blue. 

How is HCy detected after death? 

1. By the probable presence of its characteristic odor. 2. By 
placing the part to be examined, after acidulation, in a jar, and 
this in warm water, and then cover the jar with a glass plate 
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moistened with AgNO^ ; if HCy is present a white film of AgCy 
will form ; this is not soluble in cold HNO3 or only sparingly in 
NH4HO. 3. Proceed in the former manner, but moisten the 
glass plate with KOH, instead of AgNO,, and touch with a 
ferric and ferrous salt, which, on addition of HCl, gives rise 
to a deep blue color. 4. Moisten the glass 4)late as in the fore- 
going tests, but with ammonium sulphydrate, and then test with 
solution of ferric chloride, which, if HCy is present, gives 
rise to a red color, readily discharged on addition of a solution 
of mercuric chloride. This is due to ammonium sulphocyanide 
being formed, and saliva containing it gives the same reaction. 
Meconic acid also gives rise to a red color with ferric chloride, 
but it is not discharged on addition of HgCl.^. 

What is the oxyacid of (CN),, and what compoiind does it form 
with ammonium? 
Cyanic acid HCNO, which forms ammonium cyanate NH^CNO 
with ammonium. 

Of what interest is ammonium cyanate? 

Because it is isomeric with and convertible into carbamide or 
urea CON.^^. 

Wliat is isomerism ? 

When two substances are composed of the same kind and 
number of atoms, but of different physical characters, owing to 
the different arrangement of their atoms in the molecule. 

State and explain the two kinds of isomerisms. 

Metamerism, when bodies of different physical character cor- 
respond in centesimal composition and molecular weight, and 
polymerism when they correspond in centesLmal composition, 
but their molecular weights are different, the one being the mul- 
tiple of the other. 

Oive the formula of sulphocyanic acid, name its salts, and which 
occur in the body. 
Sulphocyanic acid HCNS ; forms sulphocyanides ; potassium 
and sodium sulphocyanide are found in the saliva, and give red 
color with ferric chloride, which is discharged by mercuric 
chloride. 
7 
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fecn«7miiQ4i:. K^F^HCy^ y^&sm prasaate of poCa»- 
0¥«» b&Kr pB«ecBclat(«- -Qir I^ mi iLU Ji Uoe vith ferric 
pgiiiiiiiiiB ferr^naa^ KfFe.Cr^ red pmssiate of 
vlucli. widi fecTQCK siiissc SE'c^e^ A daik blue piecipH 
tote of Tmnbiiil s biae^ 

SiUecHi. 

Wbit is alioam? 
An elementarT soSd. Si'^. a. w. ^ 



Wki^ eolifoni if alioam IS Mil abndut? 

Silicic oxide mO^. m. w. $[•. is feund abondanth' in minerals, 
qoartz, rocks, and sand : it is foond in aD natnnd waters and in 
the cereals. Combined with water it forms acids whi<^ yield 
silicates. 

What sillratfi are of interat in aediaiie? 

The sodium or potassium silicates XajSiO^fi^^SiO,, which are 
soluble in water, and are used fcnr fixing soigical dressings under 
the name of liquid glass. 

What other silicates find common use? 

The mixed silicates of sodium and calcium, or potassium and 
calcium, or lead and potassium, under the name of glass. 

What are the different varieties of glass, their composition, and 

use? 
SftfJn or sf)fi glass, composed of sodium and calcium silicates, 

fuses readily, used for window and ordinary glass vessels. Pci- 
Uffh, Bohemian, also hard glass, composed of potassium and cal- 
cium silicates, not very fusible, are used for the manufacture of 
cJK'inical j^lnssware. Crystal or flint glass, composed of lead and 
potassium silicates, fuses more readily, refracts light, and acquires 
a clear lustre ; it is used for lenses and optical purposes, etc. 
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Hetals of the Alkalies. 

Which are the metals belonging to this group and their common 
characteristics? 

Potassium, sodium, lithium, rubidium, csesium, and am- 
monium. This latter though a compound is generally grouped 
with them. They are all soft, fusible, and volatile, have great 
affinity for oxygen, decompose water, readily forming basic 
oxides which with water yield caustic hydi-ates ; they form sol- 
uble carbonates and only one chloride. 

Potassium. 

What is potassium? 

A waxy, bluish-white metallic element K^, a. w. 39, sp. gr. 
0.865, melting at 62.5^ C, distilling at red heat. 

What are its chemical properties ? 

It has a great affinity for O, tarnishes in the air, and if 
thrown on water it decomposes it ; K-|-II.p^KOH-|-H liberat- 
ing H which ignites and burns with a violet flame. It has to 
be kept immersed in a hydrocarbon on this account. 

Where and how is K formed ? 

Potassium exists in nature only in compounds, both in minerals 
as well as in plants, from the latter of which it is largely ob- 
tained by leaching out their ashes after combustion ; it is then 
termed potash or pearlash, which consists principally of K.^C03. 

How is K separated from KzCOs? 

By reduction of the carbonate with charcoal and distilled over 
K2C034-2C=2K+3CO. 

When metallic potassium is thrown on water how is the water 
affected after the reaction, and why? 

The water will become alkaline after reaction on account of the 
formation of potassium hydrate KOH, 
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What is potaBsinm hydrate? 

Potassium hydrate or hydroxide, also termed caustic potash 
KOII, m. w. !y{\.7^ is a white crystalline roass which deliquesces 
readily, absorbinpj IL.O and CO.^ ; it has a strong alkaline reaction, 
is readily soluble in alcohol and water, and, from being cast in 
moulds, comes usually to market in thin sticks. 

How is KOH prepared? 

By decomposing the carbonate with calcium hydrate and 
evaporating the clear solution to dryness. K5,CO,4-Ca(OH)2= 
CaC'0,+2K0H. 

What is the officinal solution of KOH? 

An aqueous solution of potassium hydrate termed liquor 
potassa? containing about 5 per cent. KOH, sp. gr. 1.036 ; 28 
grams should require not less than 25 c.c. of the volumetric 
solution of oxalic acid for neutralization. 

How is the strength of alkaline solutions determined ? 

By alkalimetry with a volumetric solution of oxalic acid, q, v. 

How is the process of alkalimetry performed? 

A certain amount of the alkaline solution to be tested, 
say 10 c.c, is placed in a beaker glass diluted, and to it are added 
a few drops of blue litmus solution as an indicator ; then the volu- 
metric solution of oxalic acid is dropped into it until the change 
of color of the litmus to violet denotes the neutralization. The 
result is then computed either by stoichiometric proportion or by 
reference to already computed tables, or expressed simply in the 
quantity of oxalic acid solution used. 

What is the action of KOH on the tissues? 

It dissolves and destroys them. 

What class of poisons does it belong to, and what others belong 
to this class ? 
The alkaline caustics, made up of potassium hydrate, sodium 
hydrate, and ammonium hydrate. 

State the symptoms produced by this class of poisons. 
Acrid taste, burning sensation in mouth and oesophagus, con- 
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striction of fauces, inability to swallow, intense pain in stomach, 
abdominal tenderness, purging, prostration, mouth and tongue 
covered with white blisters and eschars. If the patient survives 
there may be sloughing followed by stricture of the oesophagus 
and a white waxy appearance from inanition. 

What are the antidotes for poisoning by the alkaline caustics ? 

Diluted vinegar, lemon juice, or other mild vegetable acids, 
also oils, fats, or milk. 

What are the tests for potassium hydrate? 

Alkaline reaction, absence of effervescence when neutralized 
with acids, violet color of non-luminous flame when platinum 
covered with it is introduced. Neutralized with HCl, a yellow 
precipitate with platinum chloride ensues. 

Which are the potassium compounds with the halogens? 

Potassium chloride KCl crystallizes in vitreous cubes, sp. gr. 
1.84, found in the blood. Potassium bromide KBr obtained 
together with potassium bromate, KBrOg, by the action of bro- 
mine on potassium hydrate, crystallizes in cubes, sp. gr. 2.24. 
Potassium iodide, KI, crystallizes in cubes, sp. gr. 2.9, dissolves 
in 0.7 parts of water. Potassium fluoride KFl crystallizes in 
cubes, is very soluble in water, and etches glass. 

How are KBr and KI chemically distinguished ? 

Their solutions when decomposed by CI, give in the case of 
KBr, Br, recognized by giving a yellow compound with starch 
water, and in the case of KI, a blue starch iodide ; the iodine 
liberated in this latter test can also be shown by the violet 
color imparted when shaken with CS,, or with chloroform. 

What is potassium cyanide? 

A compound of K with Cy, KCy, a white fusible mass, de- 
liquescing in air, of the odor of prussic acid, is very poisonous 
like HCy only slower ; treatment for poisoning by it is as in HCy. 

Which is the ofBicinal potassium sulphide? 
The liver of sulphur or potassium pentasulphide K^Sj. 
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What is potaBsium hypochlorite ? 

A compound of K with HCIO, which exists only in solution, 
known as Eau de Javelle, which has a chlorine odor, and is a 
powerful bleaching and disinfecting agent. 

What is potassinm chlorate? 

A salt of chloric acid HCIO3, in which the H is replaced by K, 
formula KCIO3 ; crystallizes in shining tablets, not readily sol- 
uble in water. It has a saline, cooling taste, is astringent, and is 
used to make oxygen, q, r. ; it is used internally, and also as a 
gargle, etc ; is poisonous in over doses, and after death is found 
in the kidneys ; it explodes violently when heated or rubbed up 
with oxidizable substances, and should not be prescribed with 
these in powder form. 

Which are the two sulphates of potassium? 

Neutral potassium sulphate K^SO^, crystallizes in rhombic 
prisms, of a bitter, saline taste, formerly employed in making 
Dover's powder. Acid potassium sulpliate KHSO4, crystallizes 
in rhombic tablets, readily soluble in water. 

Describe the salt known as saltpetre, and its use. 

Potassium nitrate KNO3, also termed nitre ; the result of the 
dc^ay of nitrogenous substances in presence of potassium car- 
bonate, this process being artificially employed for its production. 
It crystallizes in six-sided rhombic prisms, has a cooling taste, 
fuses at 3.38^ C, and at higher heat gives off oxygen. It is 
principally used in the manufacture of gunpowder ; it is poison- 
ous in over doses. Antidote : emetics and raw eggs. 

What two chromates of potassium are there ? 

Potassium chromate, also termed neutral potassium chromate, 
KjCrO^, yellow rhombic crystals, used as an indicator in the de- 
termination of chlorides. Potassium dichromate K^CrP,, also 
called acid or red potassium chromate, crystaUizes in large red 
triclinic prisms. It is used with HjSO^ in battery fluid. It is an 
active poison. Antidote : magnesia and alkaline earths. 

What is potassium permanganate? 
KMnO^, crystallizing in dark-purple prisms, soluble in water 
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with a beautiful purple color ; a valuable oxidizing agent and 
disinfectant, oxidizing organic matter and forming brown man- 
ganese sesquioxide. Its solution in water is known as Condy's 
fluid. 

Which are the two carbonates of potassium? 

The neutral potassium carbonate, salt of tartar, or pearlash 
K.^CO.„ a white granular deliquescent powder, readily soluble in 
water with alkaline reaction, and the hydropotassium carbonate 
or acid potassium carbonate, also termed potassium bicarbonate 
KHCO3, crystallizing in monochnic prisms, not so readily soluble 
in water as the normal salt. 

What is potassium citrate? 

The potassium salt of citric acid, abbreviated formula, K3C ; 
officinal in the liquor potassii citratis, also the mistura potassii 
citratis ; it is antifebrile, and renders the urine alkaline by being 
converted into carbonates. 

Potassium acetate, what is it ? 

A potassium salt of acetic acid KQ^HgO.^ or KA ; crystalline 
and very deliquescent ; it is diuretic and laxative. 

Which is the principal potassium oxalate? 

The acid potassium oxalate or binoxalate of potassium 
KHC.^O^ ; a mixture of this with the quadroxalate is known as 
salt of sorrel or salt of lemon, used for removing ink stains ; re- 
sembles Epsom salts in appearance, and often mistaken for it. 
It is poisonous, the same as oxalic acid, q. v. 

What is potassium tartrate, and what acid potassium tartrate? 

Potassium tartrate or soluble tartar results when two H of 
tartaric acid are replaced by K ; K^C Jl^Og ; it is very soluble 
in water. Acid potassium tartrate or potassium bitartrate, also 
termed cream of tartar, the salt resulting when only one H of 
tartaric is replaced by K ; it crystallizes in rhombic prisms, only 
slightly soluble in water, and of acid reaction. 

From what is cream of tartar made ? 

From argols, the impure acid potassium tartrate deposited 
from the grapes in the casks during vinous fermentation. 
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How are potassium compounds recognized ? 

They are mostly readily soluble in water. Tartaric acid will 
give with concentrated solutions a white precipitate of acid po- 
tassium tartrate ; introduced into a non-luminous flame, they 
give rise to a violet coloration. The spectrum exhibits one red 
and one violet line. 

Sodium. 

What is sodium? 

A silver-white, soft, elementary metal Na^, a. w. 5*^, sp. gr. 
0.98 ; fusing at 97° C, and distilling over at red heat. It oxi- 
dizes and tarnishes readily when exposed, decomposes water 
disengaging H, and has to be preserved under a hydrocarbon. 
It burns with a yellow flame. 

How is sodium prepared? 

Like potassium, by heating sodium carbonate and charcoal to 
a white heat in an iron retort, when it distils over. 

Where and how does sodium occur? 

It is abundant as chloride in rock salt, also in sea-water and 
saline springs ; also in deposits, as sodium nitrate and borate. 

What is sodium hydrate? 

Sodium hydrate or hydroxide, also termed caustic soda, 
NaOH, is a white, crystalline substance, usually found in the 
market in cylindrical sticks presenting radiating crystalline 
fractured surfaces, attracts moisture, and on exposure changing 
on the surface to sodium carbonates. Its solution in water is 
known as soda lye, the officinal solution as liquor sodte. 

What are the properties of liquor sodse, and how is it prepared? 

It is an aqueous 5 per cent, solution of NaOH, sp. gr. 1.059, 
20 grams should not require less than 25 c.e. of volumetric 
solution of oxalic acid for neutralization ; it belongs to the caustic 
alkaline poisons, producing the same symptoms as KOH and 
requiring the same antidote. It is prepared similarly as KOH 
from Na,C03 and Ca(On), ; Na,C03 + Ca(OH), = CaCO,-*- 
2NaOII. 
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What is the respective physiological effect of potassinm, and 
what of sodium compounds? 

Potassium compounds are heart and muscle poisons, while 
those of sodium are inert. 

What is the chlorine compound of sodium? 

Sodium chloride, common or table salt, NaCl, crystallizing in 
transparent cubes, sp. gr. 2.13, soluble in about 3 parts of water. 

What is the function of NaCl in the animal economy? 

It is found in all tissues and liquids of the body, especially in 
the blood. It is ingested with the food and principally elimi- 
nated by the kidneys. In the tissues it tends to promote cell 
nutrition by conducting the osmotic process ; it appears in all 
excretions but chiefly in the urine. 

In what quantities is NaCl, or chlorides represented by it, 
eliminated in 24 hours ? 

The total chlorides of the urine eliminated in 24 hours, con- 
sisting principally of sodium and potassium chlorides, average 
about 12-16 grams. 

What influences the amount of chlorides present in the urine ? 

The amount ingested, also the condition of health ; thus in 
febrile diseases they are diminished, especially when these are 
due to inflammatory exudations ; c. y., in pneumonia, they may 
be almost or totally absent and reappear with a limitation of 
the inflammatory process. 

How is the presence of chlorides in the urine demonstrated ? 

By adding first a few drops of HNO;^, to prevent the precipita- 
tion of the phosphates, and then adding a solution of silver 
nitrate, when a more or less dense precipitate of silver chloride 
will indicate approximately the amount of chlorides present : 
NaCl+AgN03=NaN03-fAgCl. 

How are the chlorides in the urine volumetrically determined ? 

With a solution of silver nitrate standardized to precipitate 

accurately 0.01 NaCl for each c.c. (29.06 AgNOs to 1 liter 

HA) 
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Describe tlie process for deteTmining Tolnmetrically the amonnt 
of cMorides in nrme. 

Dilute 10 c.c. urioe with oO c.c. water in a porcelain di?h or 
beniier, add a few drops of neutral potassium chromate solution 
to give it a distinetly lemon-yellow color. Allow the silver nitrate 
solution to gradually flow into it, while stirring, until the urine 
turns pernianeully orauge-red. Each c.c. of tha silver solution 
used indicatesO.OlNaCl present in the 10 c.c. urine, orten timea 
the total number of c.c. the percentage of iihloridea expressed in 
NaCl, subtracting one c.c AgNOj solution for Bupcrsaturation. 

If the urine is higlil; colored or putrid or albnminoos, what 
should first be done t 
The orgiinic matter should be oxidized with potassium per- 
manganate solution gradually added white boiliug until a faint 
pink hue remains ; the resulting manganese seaquio^tide is then 
filtered olf, the quantity brought up to the original volume with 
distilled water, and proceeded with as above. 

What is sodium bromide? 

A binary compound of sodium and bromine NaBr, soluble tvS 
1.13 parts of water at 20° C, and reprasenting 77.67 per cent,* 
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What binary compound does Na form with I? 

Sodium iodide Nal, dissolves in M parts of waterat 2IPC., and | 
represents S4.8 percent, iodine. 

What is sodium hypochlorite, and in what preparation is it J 
contained? 

Sodium hypociilorite, NaClO, is contained in the liquor sodiSi 
chloratfe or Labarraque's solution, prepared by decomposing^ 
saturated solution of chlorinated lime with a solution of sodiuii)i| 
carbonate. It is a powerful bleaching and disinfecting a 

Give the formulEe of the chlorate, bromate, and iodate of sodium. 

Sodium chlorate NaClOj, aodiuni bromate NalirOj, sodium 
iodate NalOj. 

Which is the principal sulphate of sodium ? 
The neutral sodium sulphate Na.j.SO, known a 
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crystallizing in large efflorescent prisms, which melt in their 
water of crystallization when heated. 

How do the sulphates get into the Uood, and how are they 
eliminated? 

The sulphates of potassium and of sodium are in part directly 
derived from the foods, and also together with organic sulphur 
compounds from the oxidation of the albuminoids of the body. 
They are eliminated by the urine in quantities of about 3 to 4 
grams in 24 hours. 

How may the sulphates of the urine he demonstrated and ap- 
proximated? 
By acidulating the urine with a few drops of HCl and then 
adding a solution of barium chloride which causes a white pre- 
cipitate; this may be compared for approximation with that 
from a known normal specimen of urine. 

How are the sulphates determined volumetricaUy ? 

By acidulating 100 c.c. urine with HCl and boiling it. Into 
this drop gradually from a burette the standard solution of 
barium chloride (30.5 BaCl.^ in 1000 H^O), until no further pre- 
cipitate ensues, testing this frequently to attain accurate results. 
Each c.c. of the BaCl.^ solution used corresponds to 0.01 grni. 
SO„ the total number of c.c. BaCl.^ used gives at once the per- 
centage. 

What are sodium sulphite and hyposulphite? 

Sodium sulphite Na.^SO.„ the salt resulting when the H in H.^SO-^ 
is replaced by Na. Sodium hyposulphite 'Nsi.^S.fi.^ is a reducing 
agent and a disinfectant. 

Which are the principal sodium phosphates ? 

The disodium phosphate or neutral sodium phosphate Na, 
HPO4, sodii phosphas U. S., slightly alkaline ; and the mono- 
sodium phosphate or acid sodium phosphate NaH^PO^ of acid 
reaction. 

When Na2HP04 is heated what forms? 
It loses water and forms sodium pyrophosphate Na4P20,. 
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Where li the Ia^04 fbnnd in the iNity aaa vkoe Ob VaH. 
PO4? 
Thti Na.^IIP04 is found in all the tiasoes aud fiqidds of the 
)iiH\y but in cotivcrtcd into the NaH,FO« hy the ^jlHCO, of the 
hUHH\ and Gliminatcd asMUch in the urine, to whuii the hOler owes 
Itft nornml acid reaction. Ka^FO«-f-NaHCOs=2faH,FO«+ 

>ra,C(V 

Which are the two principal carbonttBs of aodiDit 

Hodium carbonate, sal soda, washing soda, Na,CX)^aiid hydro- 
so<])uni carbonate, acid sodium carbonate, also sodium bicmrfooo- 
ate, ^alKX),. 

Whftt is sodium carbonate? Where and how oMamedf 

HfMliuni cartyonatc is found free in nature, bat mostly mano- 
ftictiinMl on a largo scale from sodium chloride. It is a salt 
cr^stalll/ilng with 10 Aq, in large efflorescent crystals, has a 
strong alkallno reaction and yields CO, when treated with acids. 

What is sodium Uoarbonate? 

A m\i mantifHcturod by treating Na/^0, with CO, (Na,CO,H' 
(^0,-»-H,0»2NanC0,), of feeble alkaline reaction, giving up 
('(;^ on lii'aiing and boiling forming Na,CO, ; it crystallizes 
without waU^r entering its molecule. 



What offldnal preparations does VaHCO, enter? 

Tlio BfKJa powders (pulvercs effervescentes) and the Seidlitz 
\Hmi\i'rn (ptilvcres cfrervoscentcs aperientes) ; the former con- 
tain hi^ Nail ('Oh and tartaric acid in different papers, the latter 
NalK 'O^ with Kochelle salt and tartaric acid, also in two sepa- 

How is NaHCO, used in baking? 

Tri ii-mlc, i. r., raiw; the bread, hence its name salseratus or 
!mkiiii( pow(l<!r. It hhould be mixed for this purpose with either 
rn-Hfn of tnrtar or tartaric acid sufficient to change it into a 
iMijlnil tartrates, while the CO.^ given off will render the bread 
lit^lit Mfirl Hponj^y. 

What is Eochelle salt? _ 

Ho<lium potaft&ium tartrate NaKT. + 4Aq. A double salt of 
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tartaric acid, in which one H is replaced by K and the other by 
Na. It is prepared by neutralizing cream of tartar with sodium 
carbonate ; it crystallizes in large transparent prisms, and is 
readily soluble in water. 

How are sodium compounds recognized? 

They are almost all readily soluble in water ; inserted into a 
non-luminous flame they give rise to a yellow coloration, and, 
viewed through the spectroscope, they exhibit a yellow line. 

Lithiuin. 

Whatislithinm? 

An elementary metal Li, a. w. 7, sp. gr. 0.59; the lightest of 
all menials known ; found in compounds in various minerals and 
ia the waters of some mineral springs. 

What is lithium carbonate? 

Lithium carbonate LijCOg ; a valuable antacid, rendering the 
urine alkaline, and forming soluble lithium urate with uric acid. 
It is a white, pulverulent substance, very little soluble in plain 
water, but considerably more so in carbonic acid water. 

What is lithium bromide, and what its advantages over other 
bromides? 

Lithium bromide LiBr is a crystalline substance, very deli- 
quescent, containing more bromine than any other bromide 
(91.96 percent.). 

What are the characteristic flame reactions of Li compounds ? 
They produce, when inserted into non-luminous flames, a 
bright-red coloration, which, when viewed through a spectro- 
scope, causes an intense red line in the spectrum. 

Ammoniuin. 

Why should ammonium, NH}, be considered with the metals of 
the alkalies? 

Because it shows in its chemical action much similarity to 
them, forming salts like them, and can be converted into an 
amalgam with mercury, NH^IIg. 
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What is ammoninm hydrate? 

NH^OH, formed by passing gaseous ammonia NH, into water, 
NH.^ + H.p = NH^OH ; a clear liquid, of strong amnion iaeal 
odor, lighter than water, of a strong alkaline reaction, which, on 
heating, is decomposed into NH, and H^O. 

What is aqua ammoniflB, and what aqua ammonisB fortior 
U.S.? 
Aqua ammonise is an aqueous solution of NH,, sp. gr. 0.950, 
containing 10 per cent, by weight of the gas. Aqua ammonise 
fortior is the same, but has a sp. gr. 0.900, and contains 28 per 
cent, by weight of the gas. 

To what class of poisons does NH4OH belong? 

To the caustic alkalies, producing the symptoms of these with 
greater respiratory disturbances, and requiring the antidotes 
already mentioned for this class (see Potassium hydrate). 

Which are the principal halogen compounds of NH4? 

Ammonium chloride NH^Cl, ammonium bromide NH^Br, am- 
monium iodide NH J. 

How is NH4CI prepared, and what are its properties? 

Muriate of ammonia or sal ammoniac NH^Cl is prepared by 
neutralizing NH.OH with HCl ; NH.OH + HCl = NH.Cl + 
11.^0 ; crystallizes in small feather-like forms, of a sharp, salty 
taste ; dissolves readily in water, and sublimes without melting ; 
heated with KOH, NaOH or Ca(OH),, it gives off NH3. 

What is ammoniom hydrosulphide and its use ? 

Ammonium sulphydrate, NH^HS, is a compound produced by 
saturating NH^OH with H2S ; it is at first colorless, but becomes 
yellow. It is principally employed as a precipitant in the labo- 
ratory for analytical purposes. 

What is ammonium sulphate? 

(NHJ2SO4, obtained by saturating NH^OH with H^SO^ ; a crys- 
talline salt, readily soluble in water. 

What is ammonium nitrate, and its use ? 

NH^NOg, a salt produced by neutralizing NH^OH with HNOj, 
and crystallizing from its solutions in long six-sided prisms. It 
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is very soluble in wmter. and £ib€» tf l^*f- C. d&ciMDfHiHiscz at 
2i(P into nitroos oxide X.O and «^s«r : ifr* 3^ aiflixeid £:«- ibe 
prod action of nitroii$ oxide for ai&jc&33>esa. 

It is foond in the air after thand^r-^ticvin* and in lafn-vater. 
resulting firom the action of the ekctrkr spark on nKi<«t air. 

Which are die cnrbimte €f noMnoi ! 

Neutral ammoninm caztwnate fSH^ XY), decomposes readily 
into XH, and acid anunoninm cartfocate XH,HCO|. The am- 
monii carbonas U. S.. or so-calkd ammooiom ^caqcicarboDate. 
also sal volatile, is a mixtore of the acid ammonium carbonate 
with ammonium carbamate '.XH^CO^ -f- XH.XH.COiV 

How ean aimrnmum eoMpoads be reeognixed? 

They are oolorleee. ToSatile. and give off XH^ when treated 
with bases. This may be r&eognized with moist litmus p^per. 
which turns blue. With platinum chloride the^* give a yeUow, 
crystalline precipitate. 



lletals of the Alkaline Earths. 

Which are the metals eompodng thii group t 
Calcium, strontium, barium. 

What are the characteristics of the metals of this group? 

The^' are divalent, form basic hydrates, and insoluble carbon* 
ates, phosphates, and sulphates. 

Calcium. 

What ii calcium? 

A light-yellowish metal Ca, a. w. 39.9, sp. gr. 1.5778, decinn- 
poses water, and burns with a bright light. It is abundant 
throughout nature in its compounds, principally as carbonate. 

What is the principal calcium oxide, and how prepared ? 

Calcium oxide, also termed lime or quicklime, calx V, S. 
CaO is prepared from the native calcium carbonate CaCO, (lime- 
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HiiMtt> or niiirbhOi l)y Itoiiiinp; it in kilns for thai prnpoae. GiCO^ 
■«^ rn.O -(• ( )< )y. From tliu air it attracts CO, and 

llalcDd llmt , what li it ohemioally, and how oUuMtt 

HlnkiMl lliiiit or niloluin liy(lrntoCa(OII),is awhite 
IMiWilMi', niriiilnu li milky pnNio with water (milk of fime.s and 
iIInmiIv«*n III oulil wiitrr, iilxuit 1 part in 760; this is termed Hnie- 
WhIiu'i Itiiniir oiiIoIn 1 1. S., iind prepared by the actioa of water 
Mil (MM ('h<>4. n.<)-(?a(()n),. 

Wlmtlmyrupuioaloiif 

A HiiluUdii tlr(^()^)4 hi Miliar and water. The addition of 
Niiiiur iimkim iht* rn(i)ll)v vory much more soluble, 1 flnidoiuioe 
iMMii'iiliitiitf atiniit H uii'iiluM. 

If limn li takf n In subitanoe, what ii the elbet, and wlmt die 
antidotM f 

H i^oU UN a rauNtlu (wIhou. Antidotes: diluted acids and 

oIIn, 

What \m ealeium fluoride f 

KliKirllo or rtiior-npiir UaFly, used for obtaining hydroflnoric 
aolilltFI. 

What are the oompoundi of Oa with 01, Br, and I? 

( 'lilrliiiii ohlorlilo ( -lU^l, calcium bromide GaBr„ caldum iodide 

Row ii oalelum ohloride prepared and how used? 

tl. In |irii)iMiMMl hy tho notion of IlCi on CaCO,; CaCO,-f 2Ha 
^(!iU)|j-f-llj('<>H. It 1h a (TYHtalllno deliquescent salt, which, 
wliiMi IihiiUmI, loHoH Uh waU^r oi* crystal lization and appears in a 
I'lihiMl Ht.iit(' ; It 1h \\hv{\ for tVoezing mixtures, also for desiccating 

What ia ohlorinated lime? 

lUciK^lilng powder or calx clilorata is probably a mixture of 
nilrliim liy|)o<"hloritc (;a((Jl()).j and calcium chloride CaClg or 
( 'at'U'lO ; it is prepared by passing chlorine over slaked lime ; 
2Ca(()II).^4"2Cl,=-Ca(OCl),+CaCl3+2H,0, 
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and is used principally as a bleaching; and dUinfoi'tini; anient, de- 
pending on the liberation of CI by UX'Oj of tlio air or by other 
acids admixed with it. 

Calx siilphnrata U. S., what is itt 

A mixture of calcium sulphide CaS and oaU-iuin sulphate 
CaS04, prepared by heating together lime and precipitated 
sulphur. 

What is cakdum sulphate, and in what form is it generally 
used! 
Calcium sulphate in its crystalline fi>rni is kn(»\vn as *ryi)siini 
CaS04+2Aq, and when dehydrated by i-alrin:itit>n is known as 
plaster of Paris, used for fixed suriiiral dres>intrs. as on niixinj; 
with water it again assumes its hydnued crystalline >tate. 

What oomponndB does Ca form with phosphoric acid ? 

The acid calcium phosphate or nmnocalcinni phosphate, also 
termed superphosphate of lime, CaiUPO.' : the di-calrium 
phosphate Ca,{HP04 )jH-2 1 r.O, and the tricalrium phosphate t»r 
neutral calcium phosphate, also tcrnud hont' phosphate and 
precipitated phosphate of calcium CajTOJ.. 

Which of fhe three calcium phosphates is principally found in 
the body, and what part thereof? 
All three are found in the botly, but principally the neutral 
salt, which is contained in a lari^c amount in the bones and the 
teeth ; it is sometimes found in the urine, the acid salt bein«; 
always present therein aud forming there along with the mag- 
nesium phosphate the so-called earthy phosphates. 

What is the total elimination of phosphoric acid by the urine 
in S4 hours, and what part of the phosphates so elimi- 
nated are phosphates of the alkalies, and how much 
earthy phosphates ? 
The total elimination of phosphoric acid in the form of phos- 
phates is about 2-3 grams in 24 hours, two-thirds of which are 
alkaline and onc-tliird earthy phosphates. 

How can the earthy phosphates of the urine be separated? 
By rendering the urine alkaline with KOII or NaOU, when, 
8 
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OD heating, the earthy phosphates will separate out in flakes, 
aud then can be removed by filtration. 

After separation of the earthy phosphates how can the alkaline 
phosphates be precipitated? 
By adding to the filtrate one-third of its volume of magnesia 
mixture the alkaline phosphates will be precipitated. 

How can the total amonnt of phosphoric acid in urine be readily 
approximated? 

By Teissier's method ; in a graduated cylindrical vessel add 
50 c.c. urine and 15 c.c. magnesia mixture, shake together and 
let stand for 24 hours, each c.c. of the deposit will represent ap- 
proximately 0.30 grams Vfi^ per liter or 0.03 per cent, thereof. 

How is the total amonnt of phosphoric acid in urine determined 

by the volnmetric process? 
Take 50 c.c. urine in a suitable vessel, add 15 c.c. acidulated 
solution of sodium acetate and heat to the boiling point ; then 
drop into the mixture from a burette, drop by drop, a standard- 
ized solution of uranium acetate (1 c.c. to represent 0.005 PaOs). 
Test frequently by dropping some of the heated mixture into a 
solution of potassium ferrocyanide ; when a chocolate color pre- 
cipitate begins to appear the process is finished. For each c.c. 
of the uranium acetate solution used count 0.005 grams P^O^ in 
the 50 c.c. urine, or twice as much to get the percentage. 

How does calcium carbonate occur in nature? 

CaCOa is abundant and in vast deposits known as chalk, 
limestone, and marble ; it is also found crystalline as calc-spar, 
Iceland spar, and arragonite ; the shells of Crustacea, of birds' 
eggs, corals, and the bones and teeth of animals contain it. 

What are the officinal forms of CaCO^ ? 

Precipitated chalk, calcii carbonas prsecipitatus U. S., pre- 
pared by precipitating a solution of CaClj with NajjCO,,, aud 
prepared chalk, creta prseparata U. S., a native friable calcium 
carbonate freed from most impurities by elutriation. 

What are the properties of CaCOs ? 
It is almost insoluble in pure water, but soluble in water con- 
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tainiDg H2CO3, forming probably calcium hydrocarbonate or 
acid carbonate, also called bicarbonate of calcium. As many 
waters, streams, and springs are strongly impregnated witb 
HjCO^ they hold CaCOj in solution and deposit it on evapora- 
tion, as illustrated by the formation of stalactites. 

By which analytical reactions are caldnm componnds recog- 
nized! 

Solutions of calcium salts are precipitated by alkaline carbon- 
ates and phosphates ; ammonium oxalate gives a white pre- 
cipitate with them, insoluble in weaker acids, but soluble in 
strong HCl or HNO3. With sodium tungstate they give dense 
white precipitates. Calcium salts color a non-luminous flame red. 

Barium. 

In which form does barinm occnr in nature, and what are its 
symbol and a. w. ? 

Barium is found exclusively as a native sulphate, which, on 
account of its great weight, is also called heavy spar and barytes ; 
the native carbonate is termed witherite. The symbol of barium 
is Ba ; a. w. 137 ; sp. gr. 3.6. 

What are the oxides and what is the hydrate of barium 1 

There are two, barium oxide, also called baryta BaO, and 
barium peroxide BaOj, used in making hydrogen peroxide. 
When barium oxide is dissolved in water it forms barium hy- 
drate or hydroxide Ba(0H)2, the solution being known as baryta 
water, which is strongly alkaline, and is rendered turbid by COj, 
insoluble BaCO., being formed. 

What are the componnds of Ba with CI and with HHO3, and 
their use ? 
Barium forms a soluble crystallizable barium chloride, BaCl.^, 
with CI, with HNOj, it forms a soluble crystallizable barium 
nitrate Ba(N03).^ ; both of these salts are used for the detection 
and determination of sulphuric acid and soluble sulphates. 

What is the action of the soluble barium salts on the human 
economy? 

They are actively poisonous. Antidotes : soluble sulphates. 
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How are the barium compounds recognized? 

Their solutions give white precipitates with alkaline carbon- 
ates, also heavy white precipitates with H2SO4 or soluble sul- 
phates, insoluble in acids, white precipitates with alkaline 
phosphates soluble in HKO, ; they color a non-luminous flame 
green. 

Magnesium Group. 

Which are the principal metals of interest in this group, and 
what are their common characteristics ? 

Magnesium, Mg, Zinc, Zn, Cadmium, Cd. They are all 
dyads forming but one oxide and one sulphide. Their oxides 
and hydroxides are almost all insoluble in water; they form 
soluble sulphates and insoluble carbonates and phosphates. 

Magnesium. 

What is magnesium? 

A bright silver-white metal, Mg, a. w. 24, sp. gr. 1.75, bums 
when ignited with intense white light to magnesium oxide, MgO, 
dissolves readily in dilute acids forming salts, and is not attacked 
by alkalies. 

When and how does magnesium occur in nature? 

Its compounds abound in nature as carbonate, as silicate in 
talcum, soapstone, asbestos, and meerschaum, as soluble salts in 
most natural waters, and largely so in sea-water and some mineral 
springs ; they are also present in the economy into which they 
enter by the foods and water, and are eliminated by the urine as 
phosphate. 

What is magnesium oxide? 

Magnesia or calcined magnesia MgO, obtained by calcining 
the hydrate or carbonate ; a white, voluminous, amorphous pow- 
der, very insoluble in water ; two varieties are used in medi' 
cine, of which the former is known as magnesia or magnesia 
levis, while the heavier article is known as magnesia ponderosa. 
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What is magnesitmi hydrate? 

Magnesium hydrate or hydroxide Mg(0H)2 is the precipitate 
resulting when a solution of a magnesium salt is decomposed by 
the hj'drate of potassium or sodium ; in suspension with water 
it is known as milk of magnesia. 

What is magnesium chloride? 

A very deliquescent salt MgCl.^, present in many mineral 
springs, and in some impure grades of table salt. 

What is magnesium sulphate? 

Magnesium sulphate, Epsom salt MgSO^ + 7Aq, found in sea- 
water and in a number of mineral springs. It crystallizes in 
four-sided rhombic prisms, is readily soluble in water, has a 
bitter, saline taste, and finds much use as an aperient. 

Which are the principal phosphates of magnesium? 

The tri-magnesium phosphate Mg3(Poj2 in bones, the mono- 
magnesium phosphate MgHPo^4-7Aq present in the urine; when 
it meets ammonium compounds, it forms the ammonium-magne- 
sium phosphate MgNH^PO^ -f 6Aq, also termed triple-phos- 
phate. 

MgHPO, H- NH.HO = MgNII.PO, + H,0. 

What is the cause of the formation of triple-phosphate in the 
urine, and what is its significance? 

When urine is decomposed by putrefactive change ammonium 
carbonate is formed, CON.^H^ -h H.^0 = (NH ^.^CO^ ; this with 
magnesium phosphate yields ammonium-magnesium phosphate, 

2MgHP0,H- (]SIHJ,C03= II.COgH- 2Mg]SrH,P0„ 

which separates out in microscopic prismatic crystals resembling 
coffin lids. If these occur persistently, the liability to forma- 
tion of fusible or triple-phosphate calculi arises. 

Which are the principal carbonates of magnesium ? 

Neutral magnesium carbonate MgCOa, which occurs in nature 
as magnesite. The magnesii carbonas of the Pharmacopoeia is 
a mixture of magnesium carbonate with magnesium hydrate 
(MgCO.,),Mg(OH)^ -t- 5H.p ; a white voluminous powder, usually 
ofTered in the market as light-white cubes. This, when suspended 
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in water and carbon dioxide, is passed through it, dissolves and 
forms wliat is known as liquor magnesii carbouatis or fluid mag- 
nesia. 

How are magnedom compounds recognized! 

The alkaline hydrates precipitate from their solutions magne- 
sium hydrate, the carbonates basic magnesium carbonate ; tlie 
precipitates are insoluble in water, but soluble in solutions of 
ammonium salts from which di-so<lium phosphate precipitates 
anmionium-magnesium phosphate. 

Zino. 

What is zinc? 

A bluish-white metal, Zn, a. w. 65, of crystalline fracture, sp. 
gr. 7-7.2 ; fuses at 4120 C, and distils at about lOOOoC. It is 
soluble in dilute acids with libenition of H, also in KOH or 
NaOH on boiling, when it yields H as with acids. 

What is zinc hydrate ? 

A white amorphous powder Zn(OH)„ precipitated by the de- 
composition of a zinc salt solution with an alkaline hydrate, in 
an excess of which it is freely soluble. 

What is zinc oxide? 

A white, tasteless powder, ZnO, insoluble in water, but freely 
soluble in acids, with which it forms salts ; it turns yellow on 
heating, and white again on cooling. It is largely used in the 
arts for paint, as it will not darken on exposure to H.^S like the 
lead pigment ; it is also employed in medicine, both internally 
as well as externally, in the unguentum zinci oxidi. 

What is the chlorine componnd of zinc? 

Zinc chloride ZnCl.^, a white deliquescent fusible substance ; it 
is a painful caustic ; in solution, containing 50 per cent., it is 
known as liquor zinci chloridi ; it is used as a flux for solder, 
also as a disinfectant (Burnett^s disinfecting fluid) ; diluted it 
serves as a soft injection for the preservation of dead bodies. 

What is the toxic action of ZnGl^, and its antidote? 
It coagulates albumen, hence its corrosive action, and again 
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by absorption it manifests its specific action on the nerve centres, 
paralyzing motion, and causing tremor and coma. Antidotes : 
milk, eggs, and vegetable astringents. 

What sulphide do nentral solutions of zinc salts yield with 

A white zinc sulphide ZnS. 

What is zinc sulj^te ? 

White vitriol ZnS04, crystallizing with 7Aq in rhombic crys- 
tals, resembling those of magnesium sulphate ; it forms insoluble 
compounds with albumen and milk ; it is a rapid, non-depress- 
ing emetic in doses of gr. xx-xxx. 

How may the compounds of zinc be recognized? 

Their solutions give a white precipitate with alkaline hydrates, 
soluble in excess; K.^C03 and NaaC03 white precipitate, insoluble 
in excess ; (NHJ2CO3 white precipitate soluble in excess ; H.,S 
white precipitate from neutral solutions ; ammonium sulphy- 
drate white precipitate, insoluble in excess of it, as well as in 
KOH, or NaOH, or NH^OH ; potassium ferrocyanide white 
precipitate, insoluble in HCl. 



Lead Oroup. 

Which are the metals of this group? 
Lead and thallium. 

Iiead. 

What is lead? 

A bluish- white heavy metal, Pb, a. w. 207, soft and ductile, of 
bright lustre on freshly-cut surface, becoming tarnished after 
exposure ; sp. gr. 11.37 ; fuses at 325^ C. ; forms alloys with 
other metals ; among these is type-metal, composed of lead and 
antimony, and soft solder of lead and tin. 

What is the principal source of lead ? 

Galena, a native lead sulphide, from which it is separated by 
roasting. 
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WhAi U ih« Action of water aawtttaXStlmtl 

l'iir<' WMt<;r <I'M'M not ad orj kad. te: l<r -sat usunr if mr sb^ 

whli'li I" HI ittn' w\mi h^AuhUt in water: lisR^^vjiaLi pniansj 
pIVM rln<« to Mm? ronlarninati'/rt 'yf water. If lait -wuss rnniBm 
f '( ^ Mtiil »-fi)U, t}i<; N'H/l \H'j',onn:t coated wftL ssKuxftte arifnnE;!!: 
mimI tiiilptiMti'f titu\ olrl {/i|>f;fi theref^r^ s^-e rr'a.vr innmxcn^ 
lioiM ('otilnni)ti(i(ion ; liow^^vcT. !/v an ex€ie»<:^0>. At 
h(i immv Im' r<'tKl''r<'<l >»)jt(litly n^ilubUr. Tbe prB»«DBt rf 
mimI liHilh'^ hi wiitcr ronducU^d throagfa kad pepes at^«> ^eus^ ^> 
IModiKT li'Mil rotilMtniriation in water, 

WliAilN t(}ii(i byrlrat4»? 

ri»(Oll),; M wlilhr jinr'ipitate thrown oat from f)Ot::i>j^ *:^ 

1< )mI am Mm hy nlkiilitii^ liyrlniU'h ; it renders water aJkaZEfet. 
toMiiu Ii'imI i'Mi'l»otiMf«' with ^X>^. 

Whiitli Arn ttm principal oxides of lead? 

I/MhI iMotioHldi', i'hO or litharge, lead pero3ride or 
ri»< >,, idiiMilfOfto pliitnhic r»xid<; l\()^ or minium. 

WhMi In l^nd monoxide? 

riiO^ l)lliMri/<«, i*^ <'•<• ofllrMnal pluinbi oxidom. prodaced b> 
Im iiOh^ l< Mil ill (In* nlr, Ik a nrddihli-yellow substance, of rhom- 
U\i ••Mill ft oi wJMii olilaitii'd an yd low amorphous powder it is 
feiiMwii MR OMM'.^iiol. II, liaM htronj^ 1>a8ic properties, saponifies 
TMltt, jiMxIii* )n|jr Willi olivi; oil the eniplaf^trum plumbi U. S., 
OH H^. Ml, ni\ ImmI, iumI iniJteH with hilicic anhydride to form 
l« ji'l t/liift.: ; it, )tt «'iM|»loyi(l t.liuH to uiiikc. thc glazc on pottery; it 
).-. mI.-.o ii;-i'»| lit: ;i (liycr for fjfiinth ; it dissolves in water as 
)»V'lnilr, M ii'l' Mii;^ il, MJkMlirK*, and absorbs then COj ; it also 
i\ii'.i'',\-/i -.'. ti, li'ii t'.i,\u\\n\r'. of KOII Miid XaOII, from which it 
* ; '/>l;i III/* ►'. Oh I nti\i\i'/. 

What u Itjui pi?roxidft? 

1 .1 :i'l |/' f',/M|« /M rlio:<i(|<". \*\)()^ : a brown amorphous powder 
fi ti,.t,f,ii,'/ •', liMi ininiiiin i- tnatc'l wiili IIXO^. It has arid pro- 
j/' Hm ;-. mill in;.' v, Ikii wanned with KOII to form potassic plum- 
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What is mininm ? 

Ked lead or minium is a bright red powder Pb^O^, a compound 
of lead oxide with lead peroxide (PbO)2PbOa. It is obtained by 
heating litharge to 300-40(P C. in the air ; it is used as a pig- 
ment for red paint. 

What is lead chloride ? 

PbCla, the white precipitate resulting by adding HCl or a 
soluble chloride to solutions of lead salts. It is very little soluble 
in cold water, soluble in 30 parts of hot water, from which it 
crystallizes on cooling. 

What is lead iodide ? 

Pblj, the yellow precipitate resulting from solutions of lead salts 
when treated with potassium iodide ; little soluble in cold but 
more freely soluble in boiling water, from which it crystallizes on 
cooUng in beautiful six-sided plates discernible under the micro- 
scope ; it is readily soluble in KOH. 

When solutions of lead salts are treated with H.^S what results? 
Lead sulphide PbS, a black amorphous powder, insoluble in 
dilute acids. In nature PbS occurs in cubic crystals of a metallic 
lustre, and is commonly known as galena. 

If sulphuric acid or soluble sulphates are added to solutions of 
lead salts what results ? 
Lead sulphate PbSO^, a white powder almost insoluble in 
water. 

What is lead nitrate ? 

Pb(N6;,).^, a crystalline salt resulting when lead is treated with 
HNOj, ; it dissolves in 8 parts of water, and as such forms a dis- 
infecting fluid called Ledoyen's solution. 

When to a solution of lead salt potassium chromate is added 
what is formed? 

Lead chromate, chrome yellow, PbCrO^, a bright yellow amor- 
phous powder, insoluble in weaker acids but readily soluble in 
KOH. It is used largely in the arts as a pigment, and has been 
used with fatal effect to give buns and cakes the vellow color of 
eggs. 
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Whlnh ii the principal lead salt med im Befidae? 

LpmcI lii'ohilp (M* Mti^^ai' of lead PU'C JI/>,f.-|-3 Ani- alt<e 
HitiM^lunMiin Nittinii, cryHtalUzing in lar^. colocln» fc^sK. <f 
F)W«>ol|pi)t IjimIp, itrntouH (xlor, acid reaction, and cAovcskba <<n 
itH)tii>3iii'p ; with wntiT (tontaining CX>2 it makes tiiriad <iofiQtfMn». 

IimhI nirliiMUtld lioin^f pn;(:ipiiated. 

Por what purpoiei ii lead acetate usnally enfefei? 

Ill nuMlioIno tiH It HiMliitivoand aHtrin^ent; il is gcnendlT found 
Md iMt hianMtlpiil. Ill Mm dillrnait liair-cdor reftt^orers. and while 
hot vpi'v ihMlvoly iioInoikmih itHcIf it may beccMne so if its use in 

iiMpIt Ii niMinior U pornlNtotitly continued. 

WImn \p%A acietate in lolution ii boiled with lead oxide; FbO, 

what reiulti t 

'Tho IMiO U <IUho1vo(1 and a Holution of lead sabacetate or 
IimpIi' IimmI niM'lutr U Ibnuod, which inknownastheliqaorplombi 
uiihiM>i«liUin U. H., ivIno ((MMUod (roiilnrd^s extract ; when dilated 
II h l^tinwh MM tho Ihpior plumbi subacetatis dilutus or lead 

What In timitral lead carbonate? 

t .imhI orti IiiiiimIo IM)(H),, In a white amorphous powder, different 
i>iiiiHM«m*liil Inrnm of whicli nro known as white lead, flake 
\\hlh>. I'lPiuMlU widio, vU\y whioh are basic varieties; such is 
mImh lltp phindtl I'MrlumuH U. S. (in)(X).,),Pb(OH),. 

ViW what pur)KHifl li the lead carbonate employed? 

IMiirlpully \\tx pl^inrut \\\\i\ base for oil paints, for making 
jihiiMlMM'n JitlhU, In tncdUiinc in ointment form, for glaze of 
pnp»'i, iind IViM|iuMdly MM n niOHt ()l)ji'(.'tionable cosmetic. It is 
III). iiiMii pninniiiMiM nl'lho ItMul conipound.s. 

Wild ntn (hn Nymptonm of ncute lead poisoning? 

Mtlnlllc lii.'j|i\ (hIi'Ml, «M»li«\ constipation, cramps, urinary sup- 
in i iiiLm, cMiiviili|i»nM, bill Ibc nund is preserved to the last. 

In (lip ptoKnoNlN in iiouto load poisoning favorable, and what is 

tlin trntttmcnt for it? 

r»np,iin..iM ill Miuh cnHi's in jjjcncrally favorable; treatment 

^liMidd (MuiMlMt o[' chicticH or stomach-pump followed by either 
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magnesium or sodium sulphate and sulphuric acid lemonade 
to produce insoluble lead sulphate together with morphine for 
pain. 

From what sources may chronic plnmbism arise? 

From drinking water or beer conducted through new leaden 
pipes, inhalation of, or absorption by the skin of white lead or 
paints, from snuff or chewing tobacco wrapped in lead, from 
lead-glazed pottery, from contact with lead or lead compounds 
as in plumbers, painters, lead workers, miners, type founders, 
also from cosmetics and hair restorers containing lead, and 
even from hat linings or biting off silk weighted with lead. 

What are the symptoms of chronic plnmbism? 

Indigestion, colic and constipation, cachexia, ptyalism, weak- 
ness of muscles of forearm, lead palsy, wrist drop, paralysis of 
extensor muscles with atrophy of extensor and interosseous 
muscles ; blue lines arising from deposit of PbS on the gums 
due to the presence of HjS in the breath and decaying food ; 
arthralgia, encephalopathy, spasms, mania, melancholia, con- 
vulsions, coma. 

What is the treatment of chronic plnmbism ? 

To clear out the alimentary tract with MgSO^ or Na.^S04, also 
potassium iodide, tincture of iron, and galvanism. 

How can lead compounds be recognized? 

They give from acid solutions a black precipitate with H2S, 
insoluble in acids, also with NH^HS insoluble in excess. With 
sulphuric acid or soluble sulphates a white precipitate ; with 
potassium iodide a yellow precipitate, also with potassium 
chromate. 

How is urine or other liquids, suspected to contain lead, to be 
tested? 

Concentrate to dryness and incinerate ; dissolve residue in 
HNO3 ^^^ evaporate solution to dryness over a water bath, dis- 
solve in distilled water and test with H.^S. The sulphide, if 
sufficient, may then be reduced by the blow-pipe to a malleable 
particle of lead, or it may be dissolved in HNO3, the acid evapo- 
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rated and residue dissolved in distilled water to be tested with 
KI, when the lead iodide, after heating, will be seen under the 
microscope as six-sided plates. 



Copper Oroup. 

Of what metals does this gronp consist ? 

Copper, mercury, and silver. 

Copper. 

What is copper? 

A reddish-brown metal Cu, a. w. 63.2, soft and ductile, sp. 
gr. 8.9, unaltered in dry air, with moisture it is coated with 
green copper carbonate ; on heating it oxidizes to black cupric 
oxide. Dilute HCl or H.^SO^ does not act on it, but the stronger 
acids dissolve it to form salts. 

Which are the principal alloys cf copper ? 

Brass =Cu+Zn ; bronze Sn or Pb or Zn+Cu ; bell metal 
Sn+Cu ; German silver Cu+Zn+Ni. 

What two classes of compounds does copper form ? 

Cupric and cuprous ; monatomic in the cupric and diatomic 
in its *' ous " compounds ; the molecules of the latter, however, 
are to be regarded as double formulas. 

Thus Cu=0,Cu=Cl,,Cu=(OH),,Gu=SO, ; "ic" compounds. 

Cu. Cu-Cl 

i /0=Cu,0; I =Cu,Cl2; "ous" compounds. 

^^^ Cu— CI 

What is cupric hydrate, and how derived ? 

A greenish-blue precipitate resulting when a solution of a 
copper salt is treated with sodium or potassium hydrate. Cu 
(OH)^. It readily changes into black cupric oxide when heated. 
Cu(OII),=CuO-fH,0. 

What is cupric oxide ? 

A black amorphous powder CuO, forming when Cu(OH), is 
heated as above, also by oxidation of copper turnings in the 
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air. By heating it reduces carbon compounds forming carbon 
dioxide and water of them. It dissolves in the alkaline hy- 
drates with a dark blue color, directly with NH^OH, and in the 
presence of organic substances with KOH or NaOH. In the 
presence of glucose it is reduced at the boiling point to Cu.^. 

What is enprons oxide? 

A bright and crystalline powder Cu.^0, forming when a solu- 
tion of CuO in NaOH or KOH is boiled in the presence of grape 
sugar. 

Which are two chlorides of copper ? 

Cupric chloride CuCl.^ and cuprous chloride Cu.^Cl.^. The latter 
dissolved in NH^HO has the property of absorbing carbon mon- 
oxide, and is used for the analysis of that gas. 

What precipitate does H2S yield with copper solutions? 
A brownish-black precipitate of copper sulphide CuS. 

Describe the snlphnric add compound of copper. 

Copper sulphate or sulphate of copper, also blue vitriol or blue- 
stone CUSO4 + 5Aq, is formed by the action of strong H.^SO^ on 
copper. It is a blue crystalline efflorescent salt, giving off its 
water of crystallization on heating, and appears then as a white 
powder. CuSO^ is an emetic, principally used in phosphorus 
poisoning. 

What compound results when a solution of CUSO4 is treated 
with NH«OH ? 
A greenish-white precipitate is at first thrown down, which 
dissolves in an excess of the NH^OH with a deep-blue color. This 
solution is known as the solution of ammonio-sulphate of copper, 
and a dry salt of that name is also officinal. 

What is copper nitrate ? 

Cupric nitrate Cu(N03)2 ; a crystalline salt, of dark-blue color, 
readily soluble in alcohol and water, and decomposed by heat 
into cupric oxide. 

Describe the compounds of copper with arsenic. 

Copper arsenite Cu(As03).^, also called Scheele's green, is a 
bright-green powder, precipitated by treating copper solutions 



126 ESSENTIALS OF MEDICAL CHEMISTRY. 

with sodium or potassium arsenite. Schweinfurth or Paris 
green is an insoluble green crystalline powder, representing a 
mixture of acetate and arsenite of copper ; both of these com- 
pounds are extremely poisonous, and the latter especially is 
used extensively for destroying insects on plants (potato bugs, 
etc. ). 

Which is the principal carbonate ci copper? 

The greenish-blue precipitate resulting when a solution of cop- 
per is treated with an alkaline carbonate ; it is a basic carbonate 
of copper, CuC03Cu(0H),,, also occurring in nature as malachite 
of a beautiful green color. 

What are the two acetates of copper? 

Cupric acetate or diacetate Cu(C.^H30 J2 -t- Aq ; large bluish- 
green crystals, and acetate of copper, cupri subacetas U. S., 
also called verdigris or serugo, consisting of a mixture of three 
different basic acetates of copper, which occur in masses of pale- 
green or bluish color. 

What are the poisonous properties of copper? 

Pure copper is non-poisonous, but the commercial variety is 
rarely free from arsenic. Pure copper should not stain if boiled 
in HCl ; copper vessels are often soldered with Pb and Sn, and 
these may prove poisonous. Food decaying in copper vessels 
often generates poisonous ptomaines. Copper is probably dis- 
solved by food from all copper vessels, but this is so little that it 
does no harm, but if the vessels corrode, and the food takes up 
the compounds, poisonous symptoms may arise. 

What are the symptoms of poisoning by copper compounds? 

Yomiting and metallic taste of vomit ; color, resembling that 
of bilious vomit, greenish ; turning blue on addition of HN^OII ; 
purging, tenesmus, colic pains, suppression of urine, and jaun- 
dice. 

What are the antidotes for acute copper poisoning? 

Iron by hydrogen, eggs, and demulcents. 

Describe the symptoms of chronic copper poisoning. 
These are frequently met with in malachite and copper 
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workers ; they exhibit a green line on the gums, lassitude, de- 
bility, tenesmus, and diarrhoea. 

Which articles of food may g^ve rise to copper poisoning? 

Pickles, peas, and string-beans are sometimes colored with 
copper salts. Dentist's gold mixed with it may cause it, also 
spoiled flour corrected with Cu compounds, and jellies, sweet- 
meats, preserves, and fats left standing in copper vessels. 

How may copper componnds be recognized? 

Metallic iron, such as needles or knives, dipped into articles 
containing copper compounds, become covered with metallic cop- 
per ; H.^S gives with Cu solutions black precipitate, also ammo- 
nium sulphydrate, NH^OH in excess strikes a deep blue color, 
and potassium ferroc3anide a brown precipitate. 

Mercury. 

What are mercury and its properties? 

A bright metallic liquid Hg, a. w. 200, sp. gr. 13.6 ; volatile 
at all temperatures ; boils at 360° C. ; forms alloys with almost 
all metals ; remains unaltered in the air, but oxidizes at or near 
its boiling-point. 

What two classes of componnds does Hg form ? 

Like copper it forms " ous *' and " ic " compounds, being mona- 
tomic in the "ic" and diatomic in the "ous" compounds, the mole- 
cules of the latter however seem to be regarded as double for- 

\ 
mulas. Thus: Hg = O mercuric oxide, | ^O mercurous oxide. 

Hg^ 

Is Hg as metal poisonous, and to what do its galenical prepara- 
tions owe their activity ? 

In its metallic state it may be said to be non-poisonous, im- 
mense quantities having been ingested without disadvantage, 
and its preparations are more active on account of the mercurous 
oxide being present in them. 

Which are the officinal preparations of metallic mercury? 

Hydrarg. cum creta 38 per cent. ; massa hydrarg., blue mass, 
33 per cent. ; unguent, hydrarg., blue ointment, 45 per cent. 
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What is the difference in action of the '^ons" and " ic*' com- 
pounds of Hg. ? 

The " ous" compounds are mild in action, and the *' ic" com- 
pounds are violent and poisonous. 

Which are the two oxides of mercury? 

The mercurous or black oxide, Hg^O, and the mercuric or red, 
also binoxide, HgO. 

What are the properties of mercurous oxide, and how formed? 

It is a brownish -black powder, gradually changing to HgO and 
Ilg. It forms when a mercurous nitrate or chloride is treated 
witli KOH or NaOH. It also forms when mercurous chloride 
(calomel) is treated with lime-water, Ca(0H)2, and then forms the 
lotio nigra. 

Which are the two kinds of mercuric oxide, and how formed ? 

HgO occurs either in a crystalline or amorphous state ; the for- 
mer being the so-called red precipitate or hydrargyri oxidum ru- 
brum ; the latter the yellow oxide, also called hydrargyri oxidum 
flavum ; they are chemically identical, the red oxide being ob- 
tained by calcination of the mercuric nitrate ; the latter by pre- 
cipitating the mercuric chloride with KOH or NaOH, or also 
with Ca(0H)2, when it forms the lotio flava. 

Which are the two chlorides of mercury? 

Mercurous chloride or mild chloride of mercury, also calomel, 
HgaCl.,, and mercuric chloride, or corrosive sublimate HgClj. 

What are the properties of mercurous chloride? 

Calomel, as ordinarily met with, is a white amorphous powder, 
which sublimes without fusing, insoluble in water and alcohol ; 
it is partly decomposed by the action of light into HgClj and Hg ; 
alkaline hydrates and carbonates decompose it into mercurous 
oxide ; with NH^OH it gives a black precipitate ; it is not poi- 
sonous when pure and exhibited in ordinary doses, and may be 
given even in large doses with impunity ; together with HCl or 
gastric juice or nitro-hydrochloric acid it may be converted into 
HgCV 
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Oive some of the reactions illustrating the incompatibilities of 
calomel. 

Hg,Cl, = Hg + HffCL, ; Hg,Cl, + CI, = 2HgCl, ; 

Hg,Cl, H- 21 = HgCl, + Hgl, ; Hg,Cl, + 2KI = 2KC1 -f Hg,I,. 

Hg-^Cl^ with the hydrates or carbonates of K or Na react as 
follows : — 

Hg^Cl, H- Na^COa = Hg,0 H- CO, + 2NaCl ; 
HgjO splits up into HgO + Hg. 

How can the varying effects of calomel be explained? 

By the different reactions of the substances it meets with in the 
course of digestion. 

What are the properties of mercuric chloride ? 

Corrosive sublimate is a crystalline compound, occurring in 
rectangular octahedi*a, crystallizing from water in fine rhombic 
prisms ; soluble in 15 parts water at ordinary temperature, sp. 
gr. 5.4, fuses at 288o C, and boils at 300o C. Alcohol dissolves 
about 30 per cent, of its weight, and ether 35 per cent, at ordi- 
nary temperature. It gives a white precipitate with NH4OH ; 
with albumen it forms a white precipitate, soluble in an excess 
of albumen and alkaline chlorides; it proves in this manner a 
corrosive poison, and is used principally as an antiseptic, which 
property it exhibits even in solutions of 1 to 40,000. 

What is the precipitate of NH4OH with HgCl^? 

White precipitate or ammonia ted mercury, also mercur-am- 
monium chloride, NIL^HgCl, used in the unguentum hydrargyri 
ammoniati containing 10 per cent, of the NHgHgCl. 

Which are the two iodides of mercury ? 

Mercurous iodide, also green or protoiodide of mercury HgjI.^, 
a greenish -yellow amorphous powder insoluble in water and 
alcohol, and mercuric iodide or biniodide, also red iodide of 
mercury, Hgl.^, a bright red precipitate resulting when a mercuric 
salt is treated, without excess, by potassium iodide ; it dissolves 
readily in a solution of KI forming iodohydrargyrate of potas- 
sium ; this is used in the mixed treatment of syphilis, also as an 
antiseptic and as a local irritant. 
d 
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What is cyanide of mercury? 

Hydrargyri cyanidum U. S. , Hg (CN)^, a crystalline compound, 
soluble in water and alcohol and very poisonous. 

Which are the sulphides of mercury ? 

Mercurous sulphide Hg^S formed by the action of HgS on mer- 
curous compounds, and mercuric sulphide occurring in nature as 
cinnabar or vermilion HgS. It is also obtained by heating the 
black sulphide precipitated from mercuric salts by HjS. 

Describe the two sulphates of mercury. 

Mercurous sulphate Hg.SO^, a crystalline precipitate used in 
the manufacture of calomel, and mercuric sulphate HgS04, ^ 
white crvstalline mass used in the manufacture of corrosive sub- 
limate ; subsulphate of mercury or turpeth miueral, a yellow in- 
soluble basic salt ; HgS042HgO, used as an emetic in group. 

Which are the principal nitrates of mercury ? 

Mercurous nitrate, IIg2(N03).^, a crystalline compound formed 
by the action of HNO3 ^i^h Hg in excess ; and mercuric nitrate, 
Hg(N03).^, formed by the action of HMO3 i^ excess upon Hg ; 
the solution of this latter is contained in the liquor hydrargyri 
nitratis or acid nitrate of mercury, and also in the unguentum 
hydrargyri nitratis or citrine ointment. 

Oive the toxic doses, medical use, and poisonous properties of 

HgCl,. 

The minimum fatal dose is about 3 grains, but recovery has 
taken place even after 80 grains ; it may prove fatal in from a half 
hour to two weeks. It is largely used as an antiseptic, alterative, 
and parasiticide, also locally to remove freckles, etc. ;in poisonous 
doses it acts as a corrosive, causing great pain in throat, bloody 
stools, slowing of pulse, tympani, bloody and mucous vomit, great 
thirst, suppression of urine, and collapse. 

What is the antidote fbr acute poisoning by HgClz? 

Eggs (1 egg can neutralize 4 grains), flour paste, mixture of 
iron filings and gold dust by galvanic action. 
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How can chronic poisoning by Eg be produced, and what are 
the symptoms of it? 
By the vapors of Hg in looking-glass factories, by long con- 
tinued medication with mercury compounds ; producing saliva- 
tion, tremor, debility, anaemia and fetid breadth, reddened and 
inflamed gums and ulceration thereof. 

How can the ptyalism of Hg be distinguished from that of other 
poisons? 

It gives rise to redness and inflamed gums which the others 
do not, and, besides, the Hg can be demonstrated in the saliva. 

What is the treatment for chronic mercurialism ? 

Potassium iodide cautiously administered, also tonics, liberal 
diet, etc. 

What are the different analytical reactions between mercurous 
and mercuric chlorides? 

Mercurous gives a black precipitate with H-^S, turns black 
with Ca(OH), forming Hg,0, KOH turns it black, also NII.OH ; 
with KI greenish-yellow precipitate of HgJ.^. Mercuric chloride 
gives with II.^S, slowly introduced, a whitish precipitate at first, 
turning dark and reddish-brown when heated ; with Ca(OII).^ 
a yellow precipitate ; with KOII a yellow precipitate ; with NII^ 
OH a white precipitate ; with KI a yellowish-red precipitate, 
soluble in excess of KI. 

Which are the parts to be tested in suspected Hg poisoning, and 
how are they to be treated ? 

The ealiva and urine are to be tested by Keinsch's test, the 
copper slips of which, on heating, deposit microscopical globules 
of Hg on reduction tube. Contents of stomach and vomit should 
be boiled with HCl, the result mixed with alcohol and the evapo- 
rated residue to be treated with ether, the residue of which is 
then tested by Keinsch's test, and the resulting globules of mer- 
cury in the reduction tube heated with a small crystal of iodine 
when bright red Hgl, will form. 
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Silver. 

What is silver and its properties ? 

A white brilliant metal, Ag, a. w. 10, sp. gr. 10.5. It is 
soft and ductile, fuses at 954^ C, it does not combine with O 
directly but with the halogens ; exposed to air containing HSj 
it turns black ; it dissolves in HNO3 and H^SO^ to form salts ; it 
forms alloys with many metals, notably copper, which is of great 
hardness. 

How many oxides does silver form, and which is the principal 
one? 
It forms three oxides of which the monoxide Ag.^ is the 
principal one. It is prepared by precipitating silver nitrate 
solutions with KOH or NaOH, as a dark brown amorphous 
powder soluble in NH^OH, with which it forms a highly ex- 
plosive compound— fulminating silver. 

What is silver chloride ? 

AgCl, a white curdy precipitate forming when a chloride or 
hydrochloric acid is added to a silver solution ; exposed to light 
it turns dark and is readily soluble in NH^OH. 

What is the principal salt of silver in use in medicine i 

Silver nitrate, AgNOa, crystallizing in colorless right rhombic 
plates, soluble in equal parts of water ; it turns black when con- 
taminated with organic matter, fuses readily, and can be cast in 
moulds, the cylinders or sticks resulting are termed lunar caustic, 
and are used as an application to ulcers and wounds. 

What is the precipitate resulting from the action of ILj& on 
solutions of silver? 

Ag.^S, a black amorphous powder, insoluble in NH^OH. 

What is the poisonous action of AgNOs and antidote? 

When swallowed it acts principally as a corrosive poison ; 
when compounds of silver are taken internally for some time 
blue indelible coloration of the skin is apt to take place. When 
poisonous doses of AgNO^ are taken sodium chloride and raw 
eggs should be freely and promptly administered. 
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How are compounds of silver recognized? 

HCl or soluble chlorides give with their solutions a white curdy 
precipitate insoluble in HNO3, soluble in NH^OH ; KOII and 
NaOH give brownish precipitates insoluble in excess, soluble in 
NH4OH. Ammonium hydrate, brownish precipitate soluble in 
excess. Hydrogen sulphide or NH^HS gives black precipitates. 

Aluminium Oroup. 

Of which metals does this group consist ? 

Aluminium, indium, gallium. 

What are the characteristics of the metals of this group ? 

They are trivalents, form oxides which are weak bases, and 
their sulphates unite with those of the alkali metals to form 
double salts known as alums. 

Aluminium. 

What IB aluminium? 

A silver-white metal, Al, a. w. 27, very light, sp. gr. 2.58, very 
ductile ; it does not tarnish in the air ; is not acted on by 
HNO3 and by IL^SO^ only on boiling, but is readily soluble in 
HCl, and in KOH and NaOH giving off H ; it is used largely as 
an alloy with copper, termed aluminium bronze. 

Where and how does aluminium occur in nature? 

Its compounds are widely distributed in nature, the oxide crys- 
tallizing as ruby, sapphire, corundum, and as emery. Most 
commonly it is found as silicate in clay, feldspar, mud, and 
cryolite. 

What Ib the normal hydrate, and what the oxide of aluminium? 

The normal hydrate A1(0H)3 is the amorphous gelatinous pre- 
cipitate resulting when the solution of an aluminium salt is 
precipitated with ammonium hydrate or carbonate, liy calcin- 
ing this, aluminium oxide, alumina, A1.^0.„ is obtained ; this is a 
white amorphous, odorless, tasteless powder, only slightly acted 
on by acids and alkalies. 
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What are alums? 

The double sulphates of aluminium and an alkali metal +12 
Aq. 

What other compounds besides these are termed alums ? 

The double sulphates of chromium, iron, or manganese, and 
an alkali metal -hl2Aq. 

Which is the alum of the PharmacopcBia ? 

Potassium alum AlK(S04)2+12Aq, crystallizing from water 
in large transparent octahedra, soluble in 8 parts of water, with 
acid reaction and sweetish styptic taste ; it loses its water of 
crystallization on calcining and is then called burnt alum. 

What alum was formerly in use, and officinal? 

Ammonium alum AlNH4(SOj2-|-12Aq. 

Name some of the other so-called alums and give their formulas. 

Potassium iron alum FeK(SOj2H-12Aq. 
Ammonio chromium alum CrNH^(S04)2+12Aq. 
Sodium manganese alum MnNa(SOj2+12Aq. 

How may the compounds of aluminium be recognized ? 

White gelatinous precipitate with KOH or NaOH, soluble in 
excess ; NH^ also causes a similar precipitate but it is not solu- 
ble in excess of reagent ; alkaline carbonates precipitate the 
hydrate with escape of COj. 



Iron Oroup. 

Of which metals does this group consist? 

Manganese, iron, cobalt, and nickel. 

Manganese. 

What are the three series of compounds formed by manganese, 
and what is its valences in them ? 

Manganous compounds in which it is a divalent ; manganic 
compounds in which it is tetravalent ; manganic acid derivatives 
in which it is hexavalent. 
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Which is fhe principal oxide of manganese? 

Manganese dioxide or peroxide, also termed black oxide of 
manganese MnO.^, found in crystalline black masses ; it is de- 
composed by hot HCl liberating CI, and by H-^SO^ liberating O, 
forming mauganous sulphate, a rose-colored crystalline salt 
MnSO,. 

What is potassium permanganate ? 

A dark-red crystalline compound KMnO^, soluble in 12 parts 
of water, with a beautiful, deep-purple color, readily decomposed 
by organic matter, to which it gives off oxygen, thereby destroy- 
ing it, rendering it a powerful disinfectant. 

When manganese compounds are treated with ammonium sul- 
phydrate what results ? 

A flesh-colored precipitate of manga nous sulphide MnS. 

Iron. 

What is iron ? 

Iron, ferrum, Fe, a. w. 56, is, when pure, a metal of a grayish- 
white color, sp. gr. 7.78; in moist air it is gradually covered 
with iron rust, ferric hydrate ; by heating in the air it is coated 
with ferrous-ferric oxide Fe^O^ ; at red heat it decomposes water, 
liberating H ; it unites with the halogens and also sulphur, 
and dissolves in HCl and H-^SO^ to form ferrous compounds while 
liberating H ; it forms two classes of compounds, the ferrous and 
ferric ; in the former it is divalent and monatomic, and diatomic 
and tetravalent in the latter ; while still a higher oxide corre- 
sponds to the manganic acid derivatives and its hexavalent. 

What different varieties of iron are there ? 

Three different varieties, owing to the amount of carbon con- 
tained in it. Thus cast-iron, containing 3 to 6 per cent. C, is 
very hard and brittle ; steel 0.8 to 1.8 per cent. C, and wrought- 
iron, which has only about 0.2 to 0.6 per cent. C, is quite ductile. 

What form of metallic iron is officinal, and how is it prepared ? 
The ferrum reductum, or iron by hydrogen, also Quevenne's 
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iron ; it is prepared by passing a current of hydrogen over ferric 
oxide at red heat, when the Fe-^O, is reduced to Fe. 

Fe.Os -h 3H, = 2Fe + 3H,0. 

What is ferrous and what ferric hydrate, and how formed? 

Fe(OH)^ is formed when a ferrous compound is treated with 
an alkaline hydrate, FeSo, + 2NH,0H = Fe(OH), + (NH J, SO, ; 
it is a whitish-green precipitate, rapidly changing to muddy- 
green and reddish-brown. Ferric hydrate Fe2(0H)j results when 
a ferric compound is treated with an alkaline hydrate, Fe.^Clg-f 
6NII,0H = Fe,(0II)« + ()NII,Cl; a reddish-brown precipitate, 
which gradually changes to form oxyhydrate Fe20(OH)4. 

By what formnlas can the monatomic and diatomic character 
of respectively ferrous hydrate and ferric hydrate be 
illustrated 1 

OH OH 

HO— Fe — OH HO— Fe— Fe— OH 

Monatomic divalent. 



OH OH 

Diatomic tetravalent. 

Give some of the synonyms of ferric hydrate, and its principal 
use in medicine. 
Ferri oxidum hydratum U. S., hydrated oxide of iron, also 
hydrated sesquioxide of iron, principally used as an antidote for 
poisoning by arsenic, also in the manufacture of dialyzed iron. 

How is ferric hydrate prepared for use as an antidote? 

Precipitate ferric chloride or ferric sulphate solution with 
NII^OH ; separate the moist precipitate on a strainer, wash well 
with water until all ammonia odor has disappeared, and then ad- 
minister in tablespoon fuls. As it changes to the inert oxyhy- 
drate on standing, it should always be prepared fresh as needed. 

By what process is this antidote for arsenic still better and more 
promptly made? 
By precipitating the ferric chloride or sulphate solutions with 
magnesia : Fe2(SOj8+ 3MgO+3H30=3MgS04-h Fea(OH)e ; this 
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needs no straining or washing, and an excess of magnesia will 
prove rather of advantage than otherwise. 

How may this be kept on hand for use in emergencies? 

The ferric solution and the magnesia in different bottles, as 
follows : — 

R. Liq. ferri tersulphatis, fgij ; 

Aquae, f§vi. 
M. S. A. 

R. Magnesise, gr. cl ; 

Aquae, fjviij. 
M. S. B. 

Keep A and B separate until needed, when they are simply 
mixed to be ready for use. 

Illustrate the reaction by which Fe2(0H)6 acts as an antidote for 
arsenic. 

2(Fe,(0H)g )+ AsA = Fe32A80, + SH^O + Fe(0H)2 ; 
i. c, the ferric hydrate changes the arsenic into the inert ferrous 
arsenate. 

What is dialyzed iron? 

Ferric hydrate dissolved in a solution of ferric chloride to satu- 
ration, and deprived of free acid and crystalloids by dialysis. 

What is the value of dialyzed iron medicinally and as an anti- 
dote for arsenic? 

It is not now considered as of much value, if of any, therapeu- 
tically, but is claimed as a good antidote for arsenic. 

What is dialysis ? 

The process of separating crystalloids and colloids by osmosis 
through a colloid septum, such as animal membranes or parch- 
ment paper. 

Define the meaning of diffusate, dialysate, crystalloids, and col- 
loids. 

A diffusate is the substance capable of passing through the 
dialyzing membrane ; a dialysate that which in the same process 
does not pass through ; crystalloids are bodies capable of assum- 
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ing regular or crystalline form, and colloids such as assume 
only irregular or globular form. 

Which are the principal oxides of iron ? 

Ferrous oxide FeO ; Ferric oxide Fe^Oa, the colgothar or 
caput mortuum, residue in the manufacture of Nordliausen sul- 
phuric acid from ferrous sulphate ; ferrous-ferric oxide or mag- 
netic oxide of iron Fe304. 

Describe the two chlorides of iron. 

Ferrous chloride FeCL^, a green deliquescent crystalline com- 
pound, forming by the action of HCl on metallic iron ; ferric 
chloride, also termed sesquichloride or perchloride of iron Fe^Clg 
-fCAq, remaining on evaporation of the solution in yellow crys- 
talline masses, soluble in water, alcohol, and ether. 

What is the officinal solution and tincture of ferric chloride? 

Liquor ferri chloridi U. S. is a solution containing 31.8 per 
cent. Fe.^Clg ; prepared by dissolving Fe in an excess of HCl, 
adding IINOj while boiling, when Fe.^Clg is formed ; 35 parts of 
this with 65 parts of alcohol make the tinctura ferri chloridi 
U. S. 

What is ferrous bromide, and what is its officinal preparation? 
FeBr.^, a yellowish-green crystalline compound, entering the 
syrupus ferri bromidi U. S. which contains 10 per cent, of it. 

What is ferrous iodide, and its officinal preparations? 

Fel^, prepared by the action of iodine on iron in excess. It 
enters the syrupus ferri iodidi U. S. to the extent of 10 per cent. ; 
pilulse ferri iodidi containing 1 grain each of Felj, with an ex- 
cess of reduced iron. 

What is ferrous sulphide, how prepared, and for what used? 

A brownish-black mass, ferii sulphuretum U. S. ; FeS is 
formed by fusing sulphur and iron filings in a red-hot crucible ; 
it is used to prepare hydrogen sulphide, q, v. 

Describe the ferri sulphas IT. S. 

It is ferrous sulphate, also termed copperas, or green vitriol 
FeSo^ + 7Aq ; a green crystalline salt, somewhat efflorescent ; 
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loses its water of crystallization on heating, and then forms a 
vrhile powder, known as dried sulphate of iron, or ferri sulphas 
exsiccatus. 

Which are the principal ferric sulphates ? 

The normal sulphate Fe.^(S04)3, 28.7 per cent, in the liquor 
ferri tersulphatis U. S., and the basic ferric sulphate Fe^O(S()J., 
43.7 per cent, of which is contained in the liquor ferri subsul- 
phatis U. S., Monsell's solution. Both of the officinal solutions 
are reddish-brown. 

What is liquor ferri nitratis TS. S. ? 

A solution containing about 6 per cent, of the ferric nitrate 

re,(N03)e. 

What is ferrous phosphate, and what the ferri phosphas IT. S. ? 
Ferrous phosphate Fe3(P04)2 resulting when ferrous sulphate 
is precipitated with di-sodium phosphate ; it is a powder, white at 
first, but rapidly turning blue. The ferri phosphas U. S. is a 
sodio-ferric-citro-phosphate, in thin bright green scales. 

Which carbonate of iron is used in medicine, and in what 
form? 
The ferrous carbonate FeCO;, resulting from the decomposition 
of ferrous sulphate with an alkaline carbonate ; it is a whitish- 
green precipitate turning brown owing to the formation of ferric 
hydrate, which is prevented by the addition of sugar. The 
officinal preparations are ferri carbonas saccharatus, a grayish- 
green powder, massa ferri carbonatis or Valett's mass, contain- 
ing about 42 per cent. FeCOg. 

What is Prussian blue ? 

Ferric ferrocyanide ; ferri ferrocyanidum U. S., (Fe.^)2(FeCg 
Kg)3-|-18Aq, a dark blue precipitate resulting from potassium 
ferrocyanide and a ferric salt. 

How can the compounds of iron be recognized? 

Ferrous of white or greenish color ; alkaline hydrates, greenish- 
white precipitates ; ammonium sulphydrate, black precipitate 
soluble in acids ; potassium ferrocyanide, greenish-white precipi- 
tate ; potassium ferricyanide, blue precipitate (TurnbuU's blue). 
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What is potassium dichromate ? 

Bichromate of potassium or acid potassium chromate, also 
termed red potassium chromate, K^Cr^O,, corresponding to a 
non-isolated acid of the formula H.^Cr20;, analogous in its com- 
position to fuming sulphuric acid (H.jSfij), largely employed 
in battery fluid, q. v. 

What is the action of the chromates on the economy? 

They are irritant and corrosive poisons ; K^CrO^ is sometimes 
used in the treatment of syphilis. The chromates act also as 
local irritants, producing in workmen engaged with them 
chronic ulcers and ozoena resembling those of arsenic ; they 
often aggravate syphilitic sores. 

What is the treatment for, and the analytical characters of the 
chromates? 

Removal of cause, potassium iodide ; they give no precipitate 
with H^S but a green precipitate with NH^HS ; with lead salts 
they produce yellow lead chromate. 

Uranium. 

Sytnb. U, a. w. 240. 

What are the principal salts of uranium used in medicine ? 

Uranium nitrate or uranyl nitrate, UO.^(N03)2, large greenish- 
yellow prisms used sometimes in the treatment of diabetes niel- 
litus. Uranium acetate Ur02(C2H302)2 used for the titration of 
phosphoric acid. 

Tin Oroup. 

What is the most important metal of this group? 

Tin, stannum, Sn, a. w. 117.8, a silvery-white metal, sp. gr. 
7.3, of crystalline structure, soft and ductile, fusing at 228° C, 
and distilling at white heat. It does not oxidize on exposure, 
forms a number of useful and interesting alloys, and two series 
of compounds, stannous and stannic ; it is a dyad in the former 
and a tetrad in the latter. 
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Which are the oxides of Sn ? 

Stannous oxide, SuO, a brownish-black powder which burns, 
when heated in the air, to stannic oxide ; putty powder, SnO.^, 
a white amorphous powder, insoluble and infusible, but yielding 
stannates when fused with the hydrates of potassium or sodium. 

What is stannous chloride ? 

A crystalline compound, SnCl22+ Aq, resulting from the action 
of HCl on metallic tin. It is used as mordant in dyeing, under 
tlie name of tin salt, and as a reducing agent. 

What is stannic chloride? 

A colorless liquid, SnCl^, fuming in the air, sp. gr. 2.27, boil- 
ing at 1140 0. 

What precipitates result respectively from stannous and stannic 
compounds with H^S 1 
Stannous give brown stannous sulphide, SnS. Stannic give 
yellow stannic sulphide, SnSj. 

Is tin poisonous and how do its soluble compounds act? Anti- 
dotes? 

Metallic tin is non-poisonous but its soluble compounds are 
irritant poisons. Antidotes : ammonium carbonate, milk, and 
eggs. 

How may stannous and stannic compounds be recognized? 

Stannous give brown precipitate with H.^S ; with mercuric 
chloride gray precipitate of Hg ; with gold chloride a purple 
precipitate. Stannic give yellow precipitate with H.^S ; with 
KOII or NaOH white precipitate soluble in excess, also with 
ammonium hydrate or carbonate, slightly soluble in excess. 



Bismuth Oroup. 

What is the principal member of this group, and what group 
should it really belong to? 
Bismuth. It should be classed with the nitrogen group, but 
it does not form a hydrogen compound like the other members. 
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What is bismuth? 

A reddish-white metal, Bi, a. w. 207, sp. gr. 9.9, cr3^stalline, 
fusing at 267° C, and distilling at white heat. Like members 
of the nitrogen group it forms two oxides Bi.Pa and Bi.^0^, and is 
therefore triad and pentad ; it is readily acted on by HNO.„ and 
its soluble salts are converted by water into insoluble basic salts. 

Which are its principal halogen compounds ? 

Bismuth chloride, BiClg, forming with water a white crystalline 
precipitate of bismuth oxychloride, BiOCl ; bismuth bromide, 
BiBr^ and Bilg are analogous compounds ; bismuth subiodide, 
BiOI, is a red amorphous powder used as a surgical dressing. 

What results if soluble compounds or salts of Bi are diluted 
with water? 
Oxycompounds or oxysalts result containing the group (BiO)^ 
which is by some regarded as a radical and termed bismuthyl. 

Which is the principal oxide of bismuth ? 

The trioxide, Bi-^O^, formed by the oxidation of metallic bis- 
muth by burning it in air. 

What results if an oxysalt of bismuth is treated with KOH or 
NaOH? 

A metahydrate, BiO(OH), is formed. 

What changes does BiO(OH) undergo on boiling ? 
It changes to bismuth trioxide, Bi-^Og. 

2BiO(OH) =Bi A+H,0. 

Which test depends on this? 

The alkaline bismuth or Boettger's test for glucose ; it de- 
pends on forming first a bismuth metahydrate, BiONOg+KOH 
=BiO(OH)-f KNO3, the BiO(OH) becoming BiA in turn, which 
is deoxidized by glucose and metallic bismuth results. 

How is Boettger's test for glucose performed? 

Put in a test tube equal volumes of suspected urine and KOH 
with a pinch of bismuth subnitrate ; on boiling, if glucose is 
present, the white powder turns gray, brown, or black from re- 
duction to metallic bismuth. 
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Which are the fallacies of this test, and how detected ? 

Albumin and sulphur compounds in the urine ma}' cause a 
black precipitate of bismuth sulphide, Blfi^. To detect them make 
the test, using a little litharge instead of the bismuth salt ; if this 
blackens, the test is not available. 

Which are the two bismuth nitrates ? 

Bismuth nitrate, BiCNOa)^, a crystalline salt formed by the 
action of HNO3 on bismuth. Bismuth subnitrate, BiONOj, 
usually of varying and indefinite composition, is a white pow- 
der consisting of microscopical crystals formed by precipitating 
Bi(N03)3 with water. 

What is bismuth generally contaminated with? 

With arsenic in greater or less proportion. 

What is bismuth subcarbonas IT. S. ? 

A white precipitate, (BiO).^C03, forming when a soluble salt of 
bismuth is precipitated by an alkaline carbonate. 

How may bismuth compounds and salts be recognized ? 

Solutions give a white precipitate with alkaline hydrates in- 
soluble in excess, turning yellow on boiling ; HgS, and NH^HS 
give black precipitates of Bi-^Sg ; largely diluted with water 
solutions give rise to precipitates of basic salts soluble in HNOj. 



Platinum Oroup. 

Which are the most notable members of this group? 

Gold and platinum. 

Gold. 

What is gold ? 

Gold, aurum, Au, a. w. 196, is a soft yellow metal, sp. gr. 
19.32, very ductile, melts at 1035° C. to a greenish liquid ; is 
not acted on by oxygen directly nor by the acids, excepting 
nitro-hydrochloric acid ; it forms various alloys barker thau the 
pure metal. 
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What are the chlorides of gold? 

The aureus chloride, AuCl ; and the auric chloride, AuClg, 
resulting on solution of gold in aqua regia. The auric chloride 
forms douhle salts with the alkaline chlorides, such as AuClg 
KCl, AuClgNaCl, AuClgNH^Cl ; some of these are used medici- 
nally ; AuClg is used as a precipitant for alkaloids and ptomaines. 

Platinum. 
What is platinum? 

A metal, Pt, a. w. 194, of grayish-white color, sp. gr. 21.4, 
very tough, malleable, and ductile. It melts only at intense 
heat, and is insoluble in all acids excepting aqua regia ; it forms 
platinous and platinic derivatives. 

Which is the principal componnd of platinum? 

Platinic chloride, PtCl,, obtained by dissolving platinum in 
aqua regia ; it is reddish-brown and very deliquescent, forma 
double chlorides with KCl and NH^Cl, which are crystalline and 
very insoluble in water ; on this account PtCl^ is used as a re- 
agent to detect potassium and ammonium compounds, and also 
as a precipitant for alkaloids and ptomaines. 
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Hydrocarbons and DeriyatiTes. 

Why was the chemistry of the carbon co mp o un ds ftmerly eon- 
sidered separately as organic chemistry? 

Because it was thought that organic force played a material 
part in their development, and that the living organism alone 
was capable of producing them. 

Is this so, and is organic chemistry based npon different prin- 
ciples from that of the so-called inorganic bodies? 

Xo, for many organic products have been sjntheticaDy bnilt 
up, and the chemical laws aopljing to other elements also apply 
to carbon. 

Which componnds of carbon are the most nnmerons? 

The compounds of carbon with hydrogen, termed hydrocar- 
bons, and their derivatives. 

What two classes may these be divided into? 

Into the fatty and aromatic, according to the characters of 
their derivatives. 

How else may they be subdivided? 

Into saturated or paraffins, and into unsaturated hydro- 
carbons. 

What are saturated hydrocarbons ? 

Hydrocarbons in which the affinities of the tetravalent carbon 
are singly satisfied, and which cannot form compounds except 

by substitution. 

What are unsaturated hydrocarbons ? 

Those resulting wlien saturated hydrocarbons lose some of 
ihcAv liydrogens and the affinities of these go to the carlx)n atoms 
of eacli oilier. They can form direct addition compounds with 
other atoms or radicals. 

How are hydrocarbons grouped? 

Into homologous series, i. e., groups in which each member 
increases over the other by CH.^ ; if grouped so that they increase 
by Ilj the series are called isologous. 
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How are homologous series characterized ? 

By algebraic formulas giving the relative proportion of the 
number of carbon atoms to those of hydrogen combined with 
them as follows : CuH2a+2 in which n expresses the number of 
atoms of each ; thus if 2 were to stand for n, CnH2Q+2 would 
be C2H2X +2=C2H6. 

What is the simplest saturated hydrocarbon, and its graphical 
formula? 

H 

Methane CH4=H— C— H 

I 
H 

What is the carbon skeleton ? 

The graphical formula representing saturated hydrocarbons : 

H H H H H H 

H— C-H; H— C-C— H; H-C-C— C-H. 

I II III 

H H H H H H 

How may saturated hydrocarbons also be regarded ? 

As hydrides of radicals, the latter having one free affnity with 
which they can combine with univalent atoms or radicals ; thus 
CH^ssCHgH ; the radicals ending in "yl," as per example, 
methyl CH3. 

Which are the first six members of the methane series ? 

CuH2a-|-2 CnH2n+l 

CH^ Methane radical Methyl CH3 — 

C,He Ethane " Ethyl C^Hg— 

CgHa Propane or tritane " Propyl C3H, — 
C4H10 Butane or tetrane " Butyl C^H,- 
CjH.^ Pentane " Amyl C5H1,— 

CgH,, Hexane " Hexyl CgHig— 

What is methane? 

Marsh-gas, light, carburetted hydrogen or firedamp, is a light 
colorless, tasteless gas, sp. gr. 0.559,does not support combustion. 
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but burns with a blue flnme ; mixed with air and ignited it ex- I 

plodes ; it generates from decaying organic matter in swamps, j 

also ia mines and from (loal and petroleum deposits ; in mines it ] 

forms the firedamp ; it is tlie principal ingredieot in natural gas ; J 

it Ls also present in coal gas ; pure methane may be prepared by -1 
healing NaOH and sodium acetate. 

NaC,H,0,+a:aOU=Na,COj+CH,. 

How is fiie-damp detected in mines? 

By the use of a Davy's safelj- lamp, which consists of a lamp 
perfectly closed with wire gauze; when the gas burns inside with ' 
blue flame fire-damp is present. 

On what principle do they work ? 

The gauze cools off the Hanie, aud by reducing its heat prevents 
its reaching the kindling point of the fire-damp. 

What is ethane? 

C^„ the second member of the methane group ; a colorless, 
odorless gas, which may be also considered as an ethyl hydride 

CM, — E, or dimethyl | I 

How may ethane be prepared ? 1 

By the action of soclimii on m on ouhlorme thane. 1 

■2C1I,C1 + 5Xa = 0,11, + 2NaCl. 

In what substance are many of the higher members of the 
methane series contained ? 
In pctrolcnm, which is itself a complex body, composed of 
iiiii'iy other hydrocarbons of different boiling points and density. 
Which are some of the well-known bodies isolated from petro- 
Isnm? 
Ehigolene, gasolin, henzin (petroleum ether), coat oil, lubri- 
cating oils, petroleum, and paraffin. 

What is petrolatum? ' 

Mixtures of paraffin and heavier petroleum oils, purified and .j 
of proper density ; they are known variously as vaseline, cosmo J 
line, etc., used largely as ointment bases, J 
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What is paraffin ? 

A white solid hydrocarbon, used in the manufacture of candles, 
also for coating labels and stoppers to prevent them from the 
action of corrosive fluids. 

Substitution compounds of hydrocarbons, what are they? 

Compounds formed by replacing one or more of the hydrogens 
of a saturated hydrocarbon by elements or radicals. 

Show the chlorine substitution in methane. 

CH^ + Cl2=HCl + CH3CI, monochlormethane. 

CH3CI + Cl,=Ha+CH,Cl,, dichlormethane. 

CH,Cla -f Cl2=HCl -f CHCI3, trichlormethane. 

CHCl3-|-Cl2=HCl-|-CCl^, tetrachlormethane or tetrachlorcar- 
bon. 

What are the substitution products of the halogens called? 
Halogen substitution products, or haloid ethers. 

What are the products of substitution in methanes also called? 
Methyl compounds, as they may be viewed as compounds of 
the radical methyl with the substituting body. 

What is brommethane or methyl bromide? 

A clear mobile liquid, CHaBr, made by the action of Br on 
methane, or better by HBr on methylic alcohol, CH3OH ; it has 
anaesthetic properties. 

lodomethane, what is it ? 

Methyl iodide, CHJ, made similar to CHgBr, but with iodine 
instead of Br. 

What is dichlormethane? 

Methyl di chloride, CHJC\ ; a colorless heavy liquid, resembling 
chloroform, also anaesthetic. 

Trichlormethane, what is it? 
Chloroform CHCI3 ; a heavy mobile liquid. 

What are all the chlorine substitution products of methane, and 
why of interest in medicine ? 
Because they are all anaesthetics. 
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Describe the physical propertiea of chlorofonn, 

It is a heavy tuoliile flisid, of pleiisaut odor, DUD-inflamRiable, 
sp. gr. 1.4'J7, aud of a buraing taste. 

Name the two varieties of chloroform ia the market, which 
alone Bhoald be used for aneesthesia, and state the test 
for the latter. 
Cliloi'oformuin venaleand chloroformum purifiijatum ; tliu latter 
only should be used for anesthesia ; shitken with equal volaines j 
of H^SO,, it should color it only slightly yellow. 

How and when only should chloroform be administered as an 

and due care, and after ascer- 



What should be done if heart failure from chlorofonn ensQes in 
aneesthesia t 

jiiiiiiLOQia or whiskey, or both, should be injected ; nitrite of 
amyl for iubalatioa ; y;alvanisiu to cardiac region, and nrtifii-'ial 
respiration. 

How does chloroform act locally and how internally in tozio 
doses; antidotes? 

Loyally, chloroform acts as a nil>efacient, vesicant if conftned, 
and iilightly aniesthetic ; internsilly, it sets up inflammation of 
the stomach ; treated by oils, emetics, and stomach pump. 

What is the tri-iodomethane, and how made ? 

Iodoform, CHI,, formed by the action of KOH or NaOH in | 
water on alcohol with iodine ; it is used as a test for the preseuoa 
of alcohol and will show jji^n part of it. 

State the physical and medicinal properties of iodoform. 

It is a crystalline solid of yellow color and saffron-like odor ;. A 
It contains 06.7 per cent, of iodine, possesses amesthetic powers^ I 
especially locally on the anal sphincter ; it is }K)isonous in ovet 1 



What is tri-brommethane ? 
Bromoforni, CHBr,, a colorless liquid, resembling chlorofbriD. i 
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Wliftt is ehloicdiuie ! 

Ethyl diloride, C^Cl, an ethane in which one H is substituted 
byCL 

What is liraiieQuaie! 

Ethyl bromide, C^^Br, an ethane in which one H is substi- 
tuted by Br ; it is a colorless heavy liquid of ethereal odor, an 
ansesthetic of great value, but not less dangerous than chloro- 
form. 

What is iodoethane! 

Ethyl iodide, C^jl, a heavy liquid of ethereal odor, has anes- 
thetic properties, used for inhalation, and apt to grow darker on 
keeping by the liberation of iodine. 

What is dichlorethane ? 
Dichlorethane is isomeric with ethylene chloride. 

CHj CH^Cl 

Ethylene is || ; ethylene chloride I ; 

CH, CH.Cl 

CHCl, 
dichlorethane I 

CH,. 

Name the principal oxygen derivatives of the hydrooarbons. 

Alcohols, ethers, aldehydes, and acids. 

Alcohols. 

What is an alcohol, and what different forms of alcohol are 
there? 
Alcohols are hydrates of hydrocarbon radicals ; according to 
the saturating power of the radicals there are monotomic, dia- 
tomic, and triatomic alcohols. 

What is methylic alcohol ? 

Methyl hydrate, CHjOH; wood spirits, pyroxylic spirit or wood 
naphtha, derived by dry distillation of wood ; if mixed with \)0 
per cent, of ethylic alcohol it is known as methylated spirits, hucjIi 
as used in the arts, and is so contaminated in order to prevent 
its use for drinking purposes. 
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What are the properties of methylic aloohol? 

It is a clear, colorless liquid if pure, boils at 66. 7^ C, burns 
and intoxicates, is poisonous when concentrated, and a solvent 
for fats, oils, resins, and is used for making varnishes, also to 
preserve specimens. 

What is ethylic alcohol, and how obtained! 

Ethyl hydrate, C.^H;^OH. spirit of wine, ordinary alcohol, ob- 
tained by distillation of fermented glucose or substances con- 
taining it. 

How does glucose split up by fermentatioii ? 
It splits up into alcohol, CJI^OH, and carbon dioxide. 

CeH^A = 2C,H,0H -h 2C0,. 

Fermentation, what is it? 

Chemical action induced by ferments. 

How may ferments be subdivided? 

Into organized and soluble ferments. 

What are organized ferments ? 

Minute bodies of organized existence capable of growth and 
reproduction ; they can be separated by filtration. 

Which organized ferment induces alcoholic fermentation? 

The so-called brewers' yeast, termed torula or saccharo- 
myces cerevisise. 

Which are the unorganized or soluble ferments of the body? 

Ferment bodies incapable of growth and reproduction, and 
readily passing through filters ; they are the salivary, gastric, 
and pancreatic digestive ferments. 

Explain the action of the salivary ferment. 

Ptyalin, the ferment contained in saliva, converts starch into 
glucose. 

^QHioOs + H20=CgH,o05+CgH,20e. 

starch. Dextrin. Glacose. 

What is the action of the gastric ferment? 

Pepsin, the gastric ferment, converts albumin into peptone, 
leucin, tyrosin, indol, etc. 
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How does the pancreatic ferment act on the fats? 

Pancreatin splits up the neutral fats into fatty acids and 
glycerin. 

CisHnoOe + 3H,0 = SC^.'E.fi, + C3HA 

Suet (stearin.) Stearic acid. Glycerin. 

What is the first step in the process for the production of al- 
cohol? 

The conversion of starch by malt diastase (analogous to ptyalin) 

into glucose. 

How can the oomplete conversion of starch into dextrin and 
glncose be proven? 
When the wort, on addition of iodine, no longer gives rise to 
a blue color. 

What is extract of malt, and what is its medicinal valne? 

An extract produced by condensing wort made from malt. 
Its value depends on the amount of glucose and dextrin it con- 
tains as nutrients, and on the presence of diastase as a ferment 
to aid in the digestion of carbohydrates. 

Describe the second stage of the process for the manufacture 
of alcohol. 

This consists of the fermentation of the wort by means of 
brewers' yeast. 

Are other products besides alcohol and CO2 results of fermenta- 
tion of wort? 

Yes ; various others are caused by the presence and action of 
foreign ferments in the air ; the vinegar ferment (mycoderma 
aceti) may also induce acetous fermentation of the alcohol, i, e., 
produce vinegar (acetic acid) CJlfi-^0.^=C.Jlfi.^-^B..fl, 

What fermentation would putrid cheese induce? 

It would induce lactic fermentation, splitting up the glucose 
into lactic acid, of which it is a polymeric isomer. 

CgHi-^Og = 2C3Hg03 

Olacose. Lactic acid. 
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Is cane sugar subject to the same ftrmentative changes as 
glucose? 
No, it has to be changed into glucose first. 

What is butyric fermentation ? 

The splitthig up of lactic acid under the influence of butyric 
ferment into butryic acid, carbon dioxide, and hydrogen. 
2C3HA = CJI^O, -h 2C0, -h H, 

Lactic acid. Batyric acid. 

Describe the properties of alcohol. 

It is a light, colorless liquid of characteristic odor and of 
burning taste, miscible in all proportions with water, the mix- 
ing being accompanied by elevation of temperature and contrac- 
tion of volume. The alcoliol of the U. S. P. has a sp. gr. 0.820, 
containing 94 per cent, of absolute alcohol by volume. 

What does alcohol usually contain when first distilled, and how 
deprived of it? 
It contains amylic alcohol (fusel oil), succinic acid, and glycerin, 
the former of which is removed by the absorptive power of char- 
coal. 

By what test, and how can the presence of alcohol be estab- 
lished? 
By Anstie's test, which consists of adding to the liquid to be 
tested a little potassium dichromate, K^Cr^O^, and some sulphuric 
acid ; on warming a beautiful emerald-green color will be de- 
veloped if alcohol is present. 

On what chemical changes does this test depend ? 

On the formation of chromic acid first, which, by the oxidation 
of the alcohol, is reduced to the emerald-green chromium oxide 
(rO, 

To what is the deleterious effect of young and poor whiskey 
due? 

To the presence of fusel oil. amylic alcohol, C^HjiOH, also 
called potato spirit, which in small quantities has a pleasant odor, 
hut a sutVocalini: one when strong. It rapidly produces intoxi- 
cation, gastric disturhance, and headache. 
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Which are the principal alcoholic beverages, and what amount 
of alcohol do they contain? 

Weiss beer 1 per cent., lager beer 2 J to 3^ per cent., ale and 
porter about 6 per cent ; sweet wines contain undecomposed 
sugar ; dry wines have all their sugar converted into alcohol ; 
sparkling wines are fermented so as to retain the CO2 in solution. 
Yinuni album and vinum rubrum contain 10-12 per cent. ; 
vinuin rubrum fortior contains about 20 per ceift., cider about 6 
per cent. ; brandy, whiskey, gin, and rum about 40-50 per cent. 

Of what medicinal nse are alcoholics ? 

They are diffusible stimulants, especially for the cardiac 
action. 

How does alcohol act as a poison ? 

In acute poisoning the nerve action is paralyzed until the pro- 
gressive influence reaches the medulla, when coma ensues ; in 
chronic poisoning it causes thickening of the connective tissue, 
and thus catarrhal conditions of the mucous membranes and 
atrophy of the glands and organs, liver, kidneys, brittle condition 
of the bloodvessels, tremor and dulness, ending in paraplegia. 

What is the treatment for alcoholic coma? 

Stomach pump, faradism over the diaphragm, flagellation 
with wet cloths, cold affusion, and artificial respiration. 

Ethers. 

What are ethers ? 

Oxides of alcoholic radicals bearing the same relation to alco- 
hols as oxides of bases to their hydrates. CH3OH like KOH, 
(CH3),0 like Kfi. 

Give reaction if methylic or ethylic alcohols are treated with 
potassium. 
The H of the OH of the alcohols is replaced, and the oxide of 
methyl or ethyl and potassium results. 

CH30H-hK=CH30K+H ; C.H.OH+K^C^H.OK-f-H. 
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If, in this resulting oxide, the K is displaced by methyl or ethyl 
iodide, what forms? 
The methyl or ethyl takes the place of the K, and ether is 
formed. 

C^HsOK-fC^HsI-CaHs— 0-C,H5+KL 

Ether. 

What is then the chemical constitution of ether? 
Two univalent alcoholic radicals united by a bivalent oxygen. 

C,H,~0-C,H,=g^g^>0=(C,H,)A 

How do the alcoholic radicals behave chemically ? 

Like the metals. 

How is ether produced on a large scale? 

In two reactions. 

1. Ethyl alcohol is acted on by H^SO^, the alcoholic radical 
takes the place of one 11 of H^SO^, forming ethyl-sulphuric acid. 
C,H,OII + H^SO, = C2H5HSO, + H,0 = Ethyl-sulphuric acid= 

2. The ethyl-sulphuric acid (sulphovinic acid) with another 
molecule of alcohol forms the oxide of two ethyl radicals and sul- 
phuric acid is set free again. 

C,II,HS0,+C,H50H=C,H,— O— C^H.-fH^SO,. 

Does ethyl-sulphnric acid act by catalysis, and what is cata- 
lysis? 
It does not act by catalysis. Catalysis means the action by 
the presence of a body, and is really chemically an undefined 
term. 

Is the term sulphuric ether for ether a correct one? 

No ; because it contains neither sulphuric acid nor sulphur. 

What are the properties of ether? 

It is a colorless, limpid, mobile liquid, of sharp burning taste 
and a characteristic ethereal odor, sp. gr. 0.723, boils at 34.6^ 
C, slightly soluble in water ; it is highly inflammable, and when 
mixed with air it is explosive. 
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In regard to their nse as anaesthetics, what is to be observed 
with ether and chloroform respectively? 

Ether can be administered without access of air, but chlorofonn 
should always be administered with access of air ; ether is in- 
flammable, both in substance and its vapors as well. Chloroform 
is not inflammable. 

What are mixed ethers ? 

Ethers that have two different alcoholic radicals ; e. gr., methyl- 
ethyl ether. 

What are compound ethers? 

Compound ethers, sometimes termed esters, are compounds 
containing one univalent alcoholic radical united by oxygen to 
a monobasic acid radical. 

What do these componnds correspond to? 

To the salts of inorganic bodies, the alcoholic radical repre- 
senting the electropositive, the acid radical the electronegative, 
both united by oxygen. 

Give the reaction for the formation of acetic ether or ester. 
C2H,OH+C,H30.0H=g2H5^>0=C,H30,C,H6. 

Alcohol. Acetic acid. Acetic ethersethyl acetate. 

In making acetic ether or compound ethers of weaker adds 
what has to be done ? 

A little sulphuric acid has to be added to make first ethyl- 
sulphuric acid ; this in turn is converted into HgSO^, the acid 
radical taking its place. 

C2H5HSO,+C,H30.0H= ' '^0+H„SO,. 

C,H„0^ 

What is nitrons ether, and how formed? 
By the action of nitrous acid on alcohol. 

CaH50H+HN02=C,H5N02= ' )>0. 

Alcohol. Nitroas ether. 



1 
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Into which Pharmacopffiial preparation does thia enter ? 

Into tliL' spii'itus »tlii.'m nitrosi, wliicli should contain .5 per 
cent, nitrous ctlior and '.'■"> per cent, alcohol. 

What componnd amyiic ether is larg:ely employed in medicine? 

Tht amyl nitrite C,H.,N"0,= )Oformed by the action 

of nitrous ucid on amjlic alcohol. 

C5H„OII+HNO,=C,II„— O— NO+H,0. 

Describe the properties of amyl nitrite and its nae in medicine. 

It is a yellow liquid, sp, gr. 0.R77, boils at ^iP C, inaoluble in 
water, solnhle in alcohol ; when diluted it has a pleasant, but con- 
centrated sulTocating odor, flushing the face by paralyzing the 
peripheral cnpillnries and thereby relieving cardiac tension ; it 
is need in angina pectoris, also in asthma, 5-1} drops being in- 
haled. I 
Where are the componnd ethers profusely found in nature I ' 

As flavors iu fmits and e&siiutial oils. 

Can these flavors or oils be produced artificially ? 

Thoy can be produced arliflfially to resemble the natural 
flavors very closely. If judiciously employed they are not neCBB- 
sarily injurious. 

Which essential oil can be artificially produced? 

The oil rtl' wiultTgri-eu, which is principally melliyl salicylate, 

;0, and can scarcely be dtstinsuished from theartificial 
C,HA 

product. 

What are fiits considered chemically? 

Fats are, in their chemical construction, ethereal salts or com- 
pound ethers and are acted on by alkaline hydrates like these. 
The process in the case of &ts is termed saponification, and the 
product soap. 
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Aldehydes. 

What is an aldehyde? 

Dehydrogenated alcohol in which O^^ takes the place of HO 
and an additional H. 

C,HpH+0=C.,H,0+H20 
C2H,0=C0<^ 



3 



H 

What is methyl aldehyde ? 

O 



Formic aldehyde, CH.p=H— C— H, so called because it is 
formic acid CH^^ niinus O, and can be converted into this by 
oxidation. 

What is ethyl aldehyde, and what else is it called ? 

C2H4O ; it is also called acetic aldehyde or acetaldehyde, be- 
cause it is acetic acid minus O, CH3.C0.^H minus 0=CH3C0H, 
and because it can be converted into acetic acid by oxidation. 

What gronp or radical is present in all aldehydes ? 
The radical (COH)i. 

What is paraldehyde ? 

CgHj^Oa, ^ poly mere of CgH^O with a vapor density three times 
that of aldehyde ; it is a colorless liquid, sp. gr. 0.994, boiling at 
1240 C, of ethereal odor, and has a sharp, burning taste. 

For what purpose is paraldehyde used in medicine ? 

It is a valuable hypnotic, similar to chloral hydrate, but said 
not to have the cardiac depressing effect of the latter. 

Chloral, what is it ? 
A trichloraldehyde, CCI3COH, from which its name is derived. 

How is chloral prepared ? 

By the action, for some time, of chlorine on alcohol, consider- 
able heat being developed, and the alcohol has to be maintained 
at a low temperature. 
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Describe the reaction by which it is formed. 

It may be considered to take place in two stages, aldehyde 
being formed in one and chlorine substitution taking place in 
another as follows : — 

1. Ethylic alcohol=CH3CH,OH+2Cl=CH,COH-h2HCL 

Ethylic alcohol. Sthylaldehyde. 

2. CH3.COH+6Cl=CCl3COH+3HCl. 

Ethylaldehyde. Chloral. 

What is chloral hydrate? 

Chloral with water forms chloralhydrate 

CCl3.COH+H,0=CCl3CH. (OH)^. 

Chloral. Chloralhydrate. 

A white crystalline solid, fusing at 57° C, boiling at 98^ C, 
volatile, soluble in water, of ethereal odor, and a sharp, burning 
taste. 

How does chloral behave with the alkaline hydrates? 

It forms alkaline formitates and chloroform. 

CCl3.C0H+K0H=CIlCl,+KC0.0H. 

Does chloral decompose in the body like this? 

No, as it is eliminated undecomposed ; and besides its action 
is difterent from that of chloroform. 

How does chloral act as a poison ? 

By its cardiac depressing action it produces heart failure. 

What is the effect of chronic chloral poisoning in the chloral 
habit? 
It deteriorates the blood, produces extravasations in spots, and 
scorbutic symptoms. 

Describe the treatment for acute chloral poisoning— chloral 
coma. 

Cardiac stimulants, application of hot cloths or mustard to the 
prsecordium, keeping the body warm. Physiological antidote : 
strychnine. 
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Monobasic Acids. 

What is the general formnla of these acids, and nnder what 
name are they known ? 
Their general formula is CnH2!.02 ; they are known as the vola- 
tile fatty acids. 

Which are the principal members of this gronp, and their 
formulas? 

Formic acid CHO.OH. 
Acetic acid C^HgO.OH. 
Proprionic acid C3H5O.OH. 
Butyric acid C,H,O.OH. 
Valerianic acid C5H9O.OH. 
Caproic acid CgHnO.OH. 



Palmitic acid CjgHgiO.OH. 
Stearic acid CigHggO.OH, etc. 

What are these acids chemically ? 

Products of complete oxidation of the alcoholic radical CH,, 
characterized by the group CO. OH. 

Which is the acid corresponding to methyl ? 

Formic acid, CH20.^=CH0.0H ; the acid of ants, also found 
in the fibres of nettles, pines, etc. ; it is present in the body as 
an intermediate compound in the spleen and blood of persons 
suffering from leukaemia. 

What is the acid corresponding to the radical ethyl? 

Acetic acid CH3.CO.OH=C.^H^02, the acid produced by the 
action of mycoderma aceti oxidizing ethylic alcohol. 

C,HPH+0,=C,H,0,+H,0 ; 

also derived in the destructive distillation of wood. 

What is the acidnm aceticnm U. S. P.? 
A pure acetic acid, sp. gr. 1.047, containing 36 per cent 

11 
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Which is the purest form of aoetio acidf 

Glacial acetic acid, a crystalline solid of characteristic and 
penetrating odor, and of caustic action. 

Vinegar, what is it? 

An impure dilute acetic acid, derived by the acetous fermen- 
tatiou of alcoholic liquids, such as wines, cider, etc. 

Which is the principal contamination of vinegar of the market, 
and how detected f 
Sulphuric acid, detected by adding cane sugar and evaporating, 
when the latter will turn black if H^O^ is present. 

What is butyric acid? 

CJI7O.OH, occurs in the secretions, in rancid butter and in 
cheese, giving thcin their rank odor. As a compound ether, 
glyceryl-butyi-ate C3H-(0. €411,0)3, it gives a pleasant odor and 
taste to butter, and as amyl-butyrate the odor of pineapple. 

When is bu3rtric acid present in the stomach? 

It is present in the stomach and intestines pathologically in 
indigestion, owing to the putrid decomposition of carbo- 
hydrates. 

What is valerianic acid, where found, and in what combina- 
tions ? 
C-IIyO.OH, found as compound ether in the valerian root, 
and as ammonium valerianate in the secretions, especially of 
small-pox, typhus fever, yellow fever, giving these diseases 
their characteristic odors ; it is also present in the fsecal excre- 
tions. 

What is caproic acid? 

CgH,iO.OH, is present in butter, in the fseces, and perspira- 
tion. 

What is pahnitic acid ? 

CigHjjO.OH, occurs in glyceride or glyceryl salt, in palm oil, 
and olive oil, and nearly all animal and vegetable fats. It is a 
white crystalline, odorless, and tasteless solid, insoluble in water, 
but soluble in alcohol and ether. 
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What is stearic acid ? 

CigHgjO.OH. The most abundant of all fatty acids, present 
as a glyceride in all solid fats and oils. It is a colorless, odor- 
less, and tasteless solid, insoluble in water but soluble in alcohol 
and ether ; it is used in the manufacture of candles. 

To what series of acids does oleic acid belong? 
To the acrylic series of the general formula CnHjn — 2^2* 

What is oleic acid? 

C,pH.^30.0H, occurring as a glyceride, triolein, in nearly all 
fats. It is a colorless or slightly yellowish liquid, odorless when 
pure, and does not redden litmus. It oxidizes rapidly on ex- 
posure to air. With nitric acid it changes to a crystalline 
isomer elaidic acid. 

What are the medicinal oleates? 

Compounds of oleic acid with various bases or metals used for 
dermic medication ; those in use are the oleates of mercury, zinc, 
lead, copper, and of the alkaloids. 

What are mono- di- and triatomic alcohols? 

Monatomic alcohols are those in which the radical is united 
with one OH, diatomic with two OH, and triatomic with three 
OH. The monatomic resemble KOH, the diatomic Ca(0H).2 
the triatomic re5j(OH)6 (1 and 3). 

Which is the most important triatomic alcohol, and what is it? 
Glycerin CjH5(OH)3 ; it is the triatomic alcohol of the radical 
glyceryl CsH^e:. 

Describe the physical properties of glycerin. 

It is a colorless, odorless, syrupy liquid of sweetish taste, sp. 
gr. 1.25, at 15.5° C, soluble in water and alcohol, insoluble in 
ether; it is a good solvent for many bodies, is antiseptic, 
withdrawing water from other bodies. 

What results on treating glycerin with nitric acid ? 
A compound ether, trinitroglycerin, ordinarily termed nitro- 

^NO., 
glycerin CsH5vN03=C3H.(N03)3 is formed. 
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Describe the physical properties of nitroglycerin. 

It is a heavy viscid liquid, very poisonous, explodes with ter- 
rific force, and when mixed with other substances it is variously 
known as dynamite, giant powder, rendrock, etc. 

Is nitroglycerin used medicinally, if so, in what form, and what 

is its effect? 

It is used medicinally, acting like all the nitrites by relaxing 

the peripheral arterioles and capillaries thereby relieving cardiac 

tension. It is used in form of a 1 per cent, solution in alcohol 

What are fsits ? 

Usually a mixture of olein, palmitin, and stearin in varying 
proportions. 

What are the oleins, palmitins, and stearins chemically f 

Glycerides or compound ethers of the radical glyceryl with 
three molecules of the radicals of oleic, palmitic, or stearic 
acids. 

Give the formulas for them. 
01ein=C3H5(C,8n330.0)3. 

Palmitin=C3H5(Ci6.H3iO.O)3. 
Stearin=C,H,(C,«H3,0.0)3. 

Glyceryl tri-oleate, glyceryl tri-palmitate, glyceryl tri-stea- 
rate. 

What is produced by the action of KOH or HaOH on theie? 
Illustrate them. 
Soaps are formed, the process being termed saponification. 

C3n5(C,8H350.0)3+3KOH=C3H,(OH)3+3KCj3H3,0,. 

stearin. Glycerin. Potassium stearate. 

What are soaps then, and in what do they differ ? 

Salts of oleic, palmitic, or stearic acid, or mixtures of these 
three. Those made with KOH are of soft consistence, and are 
termed soft soaps ; soda soaps are hard. 

How do the neutral fats behave under the action of pancreatiB 
in the body, or when treated with superheated steamt 

They split up into glycerin and the fat acids. 
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Name fhe principal properties of fsits. 

They are more or less unctuous, insoluble in water, soluble in 
ether, chloroform, and carbon disulphide ; by means of certain 
media they form opaque mixtures with water known as emul- 
sions. 

What becomes of the fats ingested? 

Part of them is absorbed as such, others are decomposed by 
pancreatin, forming soaps with the alkalies, or, if not decom- 
posed, they are emulsified ; all of it is rapidly oxidized in the 
body. 

From what are f&ts derived besides from those ingested ? 

From the proximate principles ; the smaller portion from the 
carbohydrates, the greater from the proteids. 

What is the province of adipose in the body? 

It is stored up to furnish heat, and ready to be consumed if 
needed ; that part which is not stored produces heat directly. 

When and in what condition does iat occnr in the nrine? 

"When there is a direct communication established with the 
thoracic duct, as in chyluria ; the urine in such conditions ap- 
pears milky from admixed emulsified fats; this may be sepa- 
rated by shaking the urine with ether after adding a little KOH. 

What are some of the tests for fats? 

Insolubility in water, solubility in ether, their inflammability, 
tendency to emulsify and form soaps, also their power to arrest 
the gyratory movements of camphor in water. 

What other emnlsifying agent is there in the body besides pan- 
creatin? 

Alkali albumin, present in the intestine, forms emulsions with 
fats, furnishing envelopes for the fat globule. 

Which is the typical natural emulsion ? 
Milk, in which the fat is emulsified by a proteid— casein. 

What is butter ? 

A mixture of the glyceryl compounds of myristic, oleic, pal- 
mitic, stearic, caproic, and butyric acids. 
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How is butter made artificially, and what called f How distin- 
guished from butter ? 

Oleomargarin or butterin is made artificially by expressing 
suet, and deriving the softer fats therefrom, and then mixed 
with milk and colored ; the principal test between it and butter 
is the difference in their melting points. 

What is lecithin ? 

A compound of cholin, CsHi^NO.^, with glycero-phosphoric acid 
and fatty acids, present in nerve and brain tissue, and in the 
yelks of eggs. 

What are olefins, and which is the most important member of 
this group ? 
The unsaturated hydrocarbons of the general formula C„H2n ; 
the most important of these is ethene or ethylene or defiant 
gas, C.fl^^\ the principal constituent of illuminating gas. 

Which of the alcohols corresponding to C^H* is of importance? 

The diatomic alcohol known as glycol, C.^^^(OH.)^. 

What acid results by the complete oxidation of this alcohol ? 
A diatomic and dibasic acid, known as oxalic acid. 

C,H,0,=CA(OH),. 

State its principal occurrence and properties. 

It is a crystalline solid, fusing in its water of crystallization, 
and subliming without decomposition ; it exists in various 
plants, principally the sorrel, and may be artificially prepared by 
the action of HNO3 on sugar or cellulose. 

Por what purposes is it commonly used ? 

For cleaning metals, removing ink and iron stains, etc. 

Which is the principal compound of oxalic acid ? 

Potassium oxalate, or better, acid- or hydro-potassium oxal- 
ate, also termed potassium binoxalate, KHC204-|-Aq. 

What is salts of lemon, and why does its name give rise to 
serious mistakes ? 
Salts of lemon is potassium oxalate, used for removing ink 
stains ; on account of its similarity in appearance to Epsom salts 
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it is often mistaken for it with fetal results ; also, the term, salts 
of lemon, inducing the belief that it is derived from lemons, 
and may be used in making lemonade. 

Is oxalic acid poisonons, and what is its action 1 

In strong solutions or in substance it acts as a corrosive, by 
absorption from dilute solutions as a neurotic poison ; death 
may ensue promptly after taking it or even weeks afterwards. 

What is the treatment for poisoning by oxalic acid? 

Treatment to be available should be instituted at once, and 
consists of raw eggs, alkaline earths, magnesia in milk, chalk, 
plaster from the wall, etc. ; avoid diluent drinks or alkaline car- 
bonates, they form soluble poisonous compounds readily absorbed. 

Which are the principal tests for oxalic acid ? 

AgNOg gives a white precipitate, which, when dry, explodes on 
heating ; calcium hydrate or soluble salts of calcium give white 
precipitates insoluble in weak acids, soluble in HCl or HNOj. 

Which is the principal monobasic acid of this series? 

Lactic acid, CJlfi^, existing in two, if not three isomeric con- 
ditions. Ordinary lactic acid is present in the gastric juice, and 
is a fermentation product of milk ; it is a colorless, syrupy liquid 
of sour taste, and is optically inactive. 

What is the tartaric acid of the Phannacopceia? 

A crystalline solid, C^HgOg, one of a member of four acids of 
that formula, soluble in water and alcohol, of acid taste and re- 
action, charring at red heat ; its solution develops a fungus on 
standing which decomposes it ; it is tetratomic and dibasic. 

What are the principal ofSicinal compounds of tartaric acid? 

Acid or hydropotassium tartrate, termed cream of tartar, 
KHC,H,Oe=KHT. _ 

Sodium potassium tartrate, KNaC^H^OgSsKNaT. 

What is citric acid ? 

A crystalline solid, C6ll807-|-Aq, of acid taste and reaction, 
very soluble in water. It occurs in lemons, oranges, and other 
fruits. Citric acid and its salts are decomposed in the economy 
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into COj and carbonates rendering the urine alkaline ; it is tri- 
basic. 

What are terpenes ? 
Unsaturated hydrocarbons of the general formula CnHjn-^. 

Which is the most important member of this group ? 

Terebenthene, C,oH,g, ou account of having a great number of 
isomeres in the volatile or essential oils, varying according to 
their physical properties, odor, and optical behavior. 

Which are some of the principal terebenthenes used medici- 
nally? 
Turpentine U. S., the viscid juice exuding from pine, abies, 
etc., also white turpentine, Canada turpentine or balsam of fir, 
Venice turpentine, Chian turpentine, and oil of turpentine. 

What is oil of turpentine? 

Oil or spirits of turpentine is the distillate from turpentine, 
containing principally terebenthene ; it is a colorless, limpid, 
neutral liquid, sp. gr. 0.86, oxidizing rapidly when exposed to 
the air, used medicinally as a diuretic and stimulant. 

When oil of turpentine is treated with sulphuric add what 
results ? 
Terpine hydrate, C,on,R2H20-j-H20, a white crystalline solid 
without taste or odor, soluble in hot water, alcohol, and ether. 

What is caoutchouc and what gutta-percha ? 

They are both hydrocarbons, closely related to terebenthene ; 
caoutchouc, also termed India-rubber, when melted with sulphur 
forms what is known as vulcanized rubber, and when the amount 
of sulphur is increased forms hard rubber ; gutta-percha is a con- 
crete juice of elastic consistence, which when dissolved in chlo- 
roform is the liquor gutta-percha U. S. 

Camphors and resins, what are they ? 

They may be regarded as oxidized terpenes, usually obtained 
directly from plants. 

Which is the ordinary camphor? 
Laurel or Japan camphor, CjoHigO, exists in several modifica- 
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fciofiB ; it is a colorless, transparent mass, volatile, soluble in 
alcohol, ether, and turpentine ; sp. gr. 0.985. 

What is camphoric acid? 

A crystalline substance, C,oH,j04, obtained by boiling camphor 
with IINO3. 

What is menthol 1 

A camphor contained in the essential oil of peppermint, really 
a menthyl alcohol, CjoH^^O, a crystalline, colorless solid, soluble 
in alcohol, ether, carbon disulphide, and acids. 

What forms the benzene or aromatic group ? 

Unsaturated hydrocarbons of the general formula CnH2n-«. 

Which is the first and principal member of this group t 

Benzene, CjHj, a colorless, mobile liquid, of characteristic 
odor, sp. gr. 0.80, boiling at 80.5° C. ; a good solvent for many 
resins, fats, and other substances, readily inflammable, burning 
with a smoky flame. 

How can the constitution of the benzene molecule be graphi- 
cally demonstrated? 

By arranging it according to Kckule, in a closed chain, in 
which the carbon atoms exchange alternately one or two val- 
ences, 
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the hydrogens of which are subject to substitution as In other 
hydrocarbons. 

What is the radical corresponding to benzene ? 
Phenyl, C^Hj— , a monad. 
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Cui the moiio-siibstitntiDn compound of this molecule produce 
isomeres^ 

No; because tho replacing of any one of the II leaves tlio 
others in the Bame relation to it. 

Hoi^ can the di-hydrogen anbBtitutioii componnds of this mole- 
cule differ 1 

According to the mauuer in wliich ilioy are substituted three 



may result. 
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The immediate substitution producing ortho-, the iutermediate 
meta-, iind the opposite pitra-substitution cotnpoundn. 

What is the nitro-substitntion compound of benzene ? 

NitrobeuKooe, C^Hj NO,, 



JC-H 



Ayellowoily liquid, of the odorof bitter almonds, also termed 
oil of niyrbaue, largely used in perfumery, and sometimes with 
disadvantage as a Aavor, as it is very poisonous, producing 
un conscious ncsa, difficulty of respiration, cardiac irregularity, 
convulsions, and coma. 
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m How can nitrobenzene be distingnished from the oil of bitter 
almonds? 

» By reducing the former with acetic acid and iron-filings amido- 
benzene or aniline is formed. 

CeH5NO,-|-6H=CeH5NH,+2H,0. 

What is the graphical formnla of aniline t 
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Which is the principal alcohol corresponding to benzene f 
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phenyl hydmte, phenol, also, but erroneously, termed carbolic 
acid, phenic and phenylic acid, principally obtained by the 
fractional distillation of coal tar, from which it passes between 
150-200O C. 

What are the physical properties of carbolic acid? 

A crystalline colorless solid when anh)^drous, of characteristic 
odor ; it melts at 35° C, and if 5 per cent, of water is then added 
to it it remains liquid ; exposed to light it turns red without 
deterioration. 
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For what pnrpose is carbolic add employed in surgery? 

As an antiseptic and germicide, as a lotion and dressing for 
wounds, etc. ; it acts like a protoplasmic poison. 

How does carbolic acid act locally? 

It produces a white eschar on the skin with a feeling of numb- 
ness, and is for that reason employed as a local anaesthetic ; it 
coiiiifulates and condenses the mucous membranes, leaving hard 
white eschars ; at times it is absorbed from wounds and pro- 
duces systemic effects. 

What is the toxic action of carbolic add? 

It is a neurotic poison ; stops the heart in diastole, produces 
giddiness, insensibility, and heart failure. 

What are the antidotes for carbolic add ? 

Olive oil, castor oil, stomach-pump, saccharated lime, mag- 
nesia. 

By what tests is carbolic acid recognized? 

Its odor ; yellow crystals of picric acid forming when it is 
acted on by HNO3 ; purple color on addition of a ferric salt,* a 
greenish color on addition of NH^OH followed by sodium hypo- 
chlorite ; a yellowish-white precipitate when added to bromine 
water ; Millon's reagent (mercurous nitrate -j-HNOj) gives 
with it a red color when warmed (detects 1 in 200,000). 

What is the result of treating phenol with nitric add? 
Trinilrophenol or picric acid, C6H2(iN"02)30H. Crystallizing 
CoH,OH-f3HN03=C6H,(N02)30H+3H,0 

in brilliant yellow six-sided prisms or plates ; is of a very bitter 
taste, not easily soluble in water, readily so in alcohol, ether, 
and benzene. 

Por what purposes is picric acid used ? 

For staining tissues yellow, also for dyeing, as a precipitant 
for albumin and alkaloids, and for determining sugar in urine 
quantitatively. 
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Prom what besides phenol may picric acid be produced by nitric 
acid? 

From various organic bodies, such as indigo, aniline, resins, 
silk, leather, wool, and albuminoids. 

Which are the diatomic hydrates corresponding to benzene? 

Three isomeric substances, called respectively pyrocatechin, 
resorcin, hydroquinone, are sometimes comprised under the 
term oxyphenols, CgH^(OH)a. 

Give the graphical formulas of these. 
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Pyrocatechin, oxyphenic Besorcin or resorclnol. Hydroquinone. 

acid, catechol. 

Which of the three is used in medicine, and to what purpose? 
Resorcin, occurring in colorless and odorless short rhombic 
prisms, freely soluble in water, alcohol, and ether ; it has been 
used as an antipyretic, a local caustic, and alterative. 

What is toluene ? 

Another member of the aromatic series, of the formula C7H8, 
which may be viewed as a methyl benzene, CgHj.CH, ; a color- 
less liquid of characteristic odor, obtained from coal tar and the 
dry distillation of tolu balsam and other resins. 

What alcohol corresponds to toluene? 

Benzylic alcohol or benzoic alcohol, benzyl hydrate, CgHg.CH.^ 
OH. 

Which acid corresponds to this? 

Benzoic acid, CgH5.CO.OH, crystallizing in white shining 
needles or plates, either odorless when pure or of a pleasant 
odor of benzoin when prepared from this by sublimation ; it is 
of acid reaction, monobasic, and forms salts termed benzoates. 
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When benzoic acid is ing^ested in what form is it eliminated? 

As hippuric acid, C^H^Oj, benzyl glycocoll or benzyl-amido- 
acetic acid, which gives the urine an acid reaction ; it is largely 
found in the urine of herbivora. 

What is salicylic acid ? 

C6lI^(0II).C0.0H, oxybenzoic acid, crystallizing in white 
needles, somewhat soluble in water, readily soluble in alcohol 
and ether ; it may be obtained from oil of wintergreen, in which it 
exists as methyl salicylate, but is manufactured principally from 
phenol ; it is a valuable antiseptic and medicinal agent. 

What is gallic acid ? 

CfiIl2(OH)2CO.OH, crystallizing in silky needles, of acid taste, 
slightly soluble in cold water, freely soluble in hot water and 
alcohol. It is obtained from nutgalls by converting the tannic 
acid by a fermentative process into gallic acid and extracting 
the latter by hot water. 

Benzoic aldehyde, what is it? 

Benzaldehyde, C7H60=CeH5CHO, is an essential oil of bitter 
almonds ; a colorless or yellowish liquid of characteristic odor, sp. 
gr. 1.050, boils at 179^ C. It is obtained by the action of emulsin 
ferment on amygdalin, oil of bitter almonds, hydrocyanic acid 
and glucose being formed. Owing to the presence of hydrocyanic 
acid it is poisonous. 

What is cholesterin? 

Cholesteric alcohol, C^eH^sOII, largely found in the animal 
economy, and sometimes abnormally in the biliary secretions ; 
when in the latter it separates to form gallstones. 

How may cholesterin be recognized? 

By being soluble in hot ether and alcohol, from which it 
separates on cooling in rhombic plates ; with H^SO^ it turns red, 
and on addition of water or chloroform to this it changes to 
green. 

What is naphthalene? 

CjoHg, a white crystalline solid of characteristic odor and 
unctuous touch, insoluble in water, readily soluble in ether ; it 
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is the principal member of the unsaturated hydrocarbons of the 
general formula C^JS^n-u* It is obtained by the fractional dis- 
tillation of coal tar. 

What are its principal uses in medicine? 

It is a valuable and non-poisonous antiseptic, and is largely 
used as an insecticide (moth destroyer). 

Describe the arrangement of its molecule and give its graphi- 
cal formula. 
It is constituted of two benzene molecules united by two of 
their carbons, thus : — . 
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What are the two hydrates of naphthalene 1 

a naphthol and jS naphthol, both having the formula CipH^OH ; 
the |3 naphthol is largely employed as a valuable antiseptic. 

Carbohydrates. 

What compounds are known under this name? 

Those composed of carbon, hydrogen, and oxygen, the carbon 
being present in groups of six or multiples thereof, and the hy- 
drogen and oxygen in the proportion as in water. 

Give the principal groups of carbohydrates and their formulas. 



Celluloses. 


Saccharoses. 


Olacoses. 


(CeH,o06)n 


CwHajOn 


CgHjgOg 


Cellulose, 


Cane sugar. 


Grape sugar (dextrose), 


Starch, 


Milk sugar. 


Fruit sugar (laevulose). 


Glycogen, 


Maltose, 


Galactose, 


Dextrin, 


Melitose, 


Arabinose. 


Gums. 


Melezitose. 
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Which is the purest form of cellulose ? 

Cotton, gossypium, deprived of its fat it is known and used in 
medicine as absorbent cotton. 

What results when cellulose is treated with KSO^ ? 

It first swells up and dissolves to form dextrin, which, when 
diluted with water and boiled, changes into glucose. 

How is parchment paper made ? 

By dipping unsized paper for a little while into sulphuric acid 
and washing it well before drying. 

What is pyroxilin, and how produced? 

Nitrocellulose, gun-cotton, or collodium-cotton, is produced by 
the action of IINO3 on cellulose. 

Give the formula for pyroxilin. 

It may be either di-nitrocellulose, 0511805.(^02)2, as in collo- 
dium-cotton or tri-nitrocellulose, gun-cotton, CjH705.{N02)3. 

What is coUodium, and what its varieties ? 

CoUodium is a solution of pyroxilin in alcohol and ether, used 
in surgery, etc., for forming an artificial skin ; as it contracts very 
much on drying, it is made more flexible by the addition of 5 per 
cent, of Venice turpentine and 3 per cent, of castor oil. When 
mixed with the ethereal extract of cantharides it forms canthari- 
dal coUodium or blistering paint ; when mixed with tannin it is 
known as styptic coUodium. 

What is celluloid? 

A solution of camphor in coUodium, forming on evaporation 
of the ether a mass which is plastic while warm and hard at 
an ordinary temperature. 

Which is the most important of the celluloses ? 

A my lose or starch (amylum), the fecules found in the roots, 
tubers, grains, etc., of plants ; it is insoluble in cold water, and 
separated by washing it from the crushed grain with cold water. 

What is the proportion of starch and gluten in wheat flour t 
Starch 72 per cent* and gluten 11 per cent. 
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Describe the shape, strnctare, and proximate composition of 
starch fecales. 

They are granular, irregularly oval, and of characteristic 
structure ; their centre is termed the hilum, which is surrounded 
by concentric layers or lamina ; they are composed of cellulose 
and granulose. 

Are all fecnles of starch from various sources alike, and what 
is their common characteristic? 

Starch fecules from different sources vary, but all are polarized 
in characteristic form, representing a Maltese cross centred in 
the hilum. 

By what tests can starch be recognized? 

1. Starch is insoluble in cold water, but on boiling forms a 
transparent mucilage or gelatinous mass ; this when diluted 
sufficiently is known as starch-water. 

2. Treated with a solution of iodine starch gives rise to a bluish- 
black precipitate, which is dissolved by KOH or CI, and also by 
heat. 

3. Boiled with dilute acids starch is converted into dextrin and 
glucose. 

3CeH,oO,-|-H,0=2CeH, A-f C,1I,,0,. 

Starch. Glucose. Dextrin. 

What is dextrin ? 

One of the celluloses, sometimes termed British gum, and is 
obtained by exposing starch to dry heat of 175° C. It is a yellow 
amorphous powder, soluble in water, forming mucilage; with 
iodine it gives a red color, and does not reduce alkaline cupric 
solutions. 

Which of the celluloses are termed gums ? 

Carbohydrates, soluble in water, insoluble in alcohol, and 
capable of being converted into glucose by H.^S04 5 ^-he principal 
members of this group are acacia and tragacanth. 

Olycogen, what is it, where found, properties, and destiny? 
Animal starch, belonging to this group, is found in the liver, 
12 
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in the muscles, in oysters, and in embryonic structures ; it is 
principally derived from carbohydrates, but also from proteids. 
It is probable that it furnishes muscle energy, as there is less 
present in the muscles after muscular efforts ; it is claimed to be 
stored up in the liver as colloidal glucose, from which it can be 
changed into diffusible glucose by a special ferment ; it is not 
present in the blood. 

Which carbohydrates are known as saccharoses? 

Those having the formula Ci^H^jOn. 

Which is the principal one, and where found ? 

Cane sugar, found in sweet fruits, and other parts of saccha- 
rine plants, such as sugar-cane and beet-root, from which it is 
obtained by expression and crystallization. 

What are the different forms of cane sxigBil 

Ordinary table sugar, rock candy, lower grades, molasses or 
treacle and caramel ; molasses remains after the crystallization 
of the former ; caramel is burned sugar forming at 21(P C. , used 
for coloring liquors. 

What are the properties of cane sngar ? 

It is very sweet to the taste, of monoclinic crystalline struc- 
ture (oblique prisms), dextro-rotatory ; boiled with dilute acids 
it is hydrated into dextrose and laevulose. 

CijIL^.^Oii 4- Hfi = CgHi^Oj -H CgHijOg 

Cane sugar. Glucose. Laevulose. 

Why is the latter called inverted sngar? 

Because the rotatory power exercised on it by polarized light 
is inverted, i, e., laevo-rotatory ; laevulose is sweeter than 
glucose but uncrystallizable. 

Describe the distinctions between glucose and cane sngar. 

Cane sugar does not reduce the alkaline cupric solutions di- 
rectly ; it does not ferment as such, but has to be converted into 
glucose first ; cane sugar chars with HjSO^, glucose does not. 

What is lactose, and how derived? 

Sugar of milk CijHjjOji-f Aq, made from the whey of milk 
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as a by-product in the manufacture of cheese, crystallizing from 
this after concentration on foreign bodies, such as strings, sticks, 
etc., inserted into it. 

Describe its properties. 

It is crystalline, not so soluble nor so sweet as the other sugars, 
reduces the alkaline cupric solutions, is dextrorotatory and 
ferments, changing into alcohol, carbon dioxide and lactic acid 
(kouiiiys). 

Olncose, what is it ? 

Grape sugar or dextrose CgH^Og, found on raisins, in honey, 
and derived from other carbohydrates such as starch, etc., also 
from glucosides by the action of dilute acids and ferments. 

fiow is glncose manufactured ? 

By treating starch with H2S0<, precipitating the acid with 
CaCOa and concentrating the liquid. 

For what purposes is glucose principally used? 

As a substitute for the syrups of the market, honey and table 
syrups being largely glucose ; the solid grape sugar is manu- 
factured into candies to a great extent. 

Is this substitution injurious to the health? 

Not if the glucose is made from pure materials, as all sugars 
and carbohydrates have to be converted into glucose before they 
are assimilated. 

Which is the most important chemical property of glucose ? 
That it reduces the metallic oxides. 

Is glucose present in the urine in normal conditions, and in 
which disease is its presence abnormally great? 

Minute traces of glucose are normally present in the urine, 
slightly increased at times by various physiological or patho- 
logical changes ; when present in the urine in larger quantities 
and persistently, it characterizes the disease known as diabetes 
mellitus. 

What caution should be observed in testing urine for glucose ? 
That it should contain no albumin ; if present, it should first 
be separated by boiling and subsequent filtro^tion. 
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What is Moore*8 test for sugar in urine? 

To boil for a few moments a mixture of equal parts of the 
urine and KOII solution. If glucose is present the mixture will 
turn deep yellow or brown. 

What is Boettger's test ? 

The alkaline bismuth test ; boil equal parts of urine and KOH 
solution to which a pinch of bismuth subnitrate is added ; if 
glucose is present the white bismuth salt will turn dark gray or 
black, being reduced to metallic bismuth. (See Bismuth.) 

Is this test always admissible? 

If albumin or sulphur compounds are present it is not ; to 
ascertain this boil with litharge first instead of the bismuth, if 
the litharge blackens, this test cannot be employed. 

Which is the principal test for sugar in urine? 

The alkaline cupric test, in which the cupric oxide, held in so- 
lution by KOH or NaOH and some organic substance, is at 
the boiling point reduced to cuprous oxide. (For reaction, see 
Copper.) 

Trommer^s test, how is it performed ? 

To a little urine in a test-tube add an equal volume of KOH 
solution and a few drops of CuSO^ solution. Heat to the boiling 
point ; if sugar is present yellow or red cuprous oxide is precipi- 
tated. 

Haines' test, how applied ? 

To some KOH solution in a test-tube add a few drops of solu- 
tion of CuSO^ and a few drops of glycerin ; boil this and after 
removing from the flame add gradually some of the suspected 
urine ; if glucose is contained in it, a yellowish-red precipitate 
of cuprous oxide will be thrown down. 

What is Fehling*s solution? 

A solution of NaOH and sodium potassium tartrate (Rochelle 
salt), to which a solution of CuSo^ is added. 

State the disadvantage of Fehling's solution, and how obviated. 

Fehling's solution does not keep well, and should therefore 
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not be kept ready made for any length of time ; to obviate this, 
the alkaline solution of Rochelle salt and the CuSO^ solution 
should be kept separate, as follows : — 

R. CuSO^ 34.64 grams, water q. s. to 500 c.c. 

B. Rochelle salt (crystallized) 173 grams, Sol. NaOH (sp. gr. 
1.34) 100 c.c, water q. s. 500 c.c. 

For use, mix equal volumes as needed. 

How is glucose detected with Fehling*s solution? 

By boiling in a test-tube some of the solution, and after re- 
moving it from the flame add a little of the suspected urine or 
fluid ; if no reaction takes place, heat again, and add more urine 
in the same manner ; if glucose is present, yellow or red cuprous 
oxide will be precipitated. 

In which way may glucose be quantitatively determined with 
Fehling's solution? 
Place into a capsule, beaker, or flask 10 c.c. of Fehling's so- 
lution, diluted with 40 c.c. of water. Heat to the boiling-point, 
and let gradually run into it from a burette a mixture of one part 
of urine and nine of water, stirring the mixture until the blue 
color of the test solution has entirely disappeared. Repeat this 
several times until the amount of diluted urine used proves the 
smallest quantity effecting complete reduction. 

How is the amount of glucose computed from this process ? 

As the 10 c.c. Fehling's solution can be reduced by exactly 
0.05 glucose, the amount thereof present in the mixture of urine 
and water corresponds to this. As the quantity of the mixture 
used out of the graduated burette equalled j\ of the urine to be 
examined, this (1 in 10) contained 0.05 grams of glucose. Thus 
if 16 c.c. diluted urine (1 in 10) were used, 1.6 c.c. urine contained 
0.05 grams of glucose. To obtain the percentage the following 
proportion will answer : 1.6 : 0.05 = 100 :x\ a; = 3.1 per cent. 

What is Johnson's picric acid test for the quantitative deter- 
mination of glucose in urine? 
It consists of converting picric acid in the presence of KOH 
and glucose into reddish-brown picramic acid ; the intensity of 
the color of the latter being proportionate to the amount of glu- 
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coee present ; the color of tlie picramic acid formed is then com- 
I)ared with that of a standardized salulion of fpiTic acetate, aud 
thus the amount of glucose ascertained. 

How ii this tett performed ? 

Take of urine f^, liquor potaesee f^sa, solution of picric acid 
(gr. 6,3 to f^j), ni, si. ivattr q. s. ad fjiv into a test-tube, 
and boil for Bixly seconds ; nfl«r which cool the mixture, and 
bring it up to the original volume (fjiv). Of this ponr 10 c.c. 
into a 100 c.c. graduatiMl cylinder, whicii hna attached to it a 
test-tube of equal diameter and containing the standard Huid ; 
dilute the iraiied mixture to equnl in color the alnndard liquid, 
and for each 10 c.c. it has been diluted up to, count 1 grain of 
glucose in the ounce of urine tested. 

What is the standard ferric acetate Bolution composed of? 

B. Liquor, fen-i cliloridi fjj ; 
Ammonii uarb. gj ; 
Acidi acttici fgv; 
Aqufe destillat. q. s. ad f|iiiss.— M. 

How u the qoaatityitf flQCOM in urine determinecl by Boberts' 
di&^ntial density method T 
Take the specific gravity of the urine to be tested, and take 
of this about 4 fluidounces, with tliis is mixed up a small quan- 
tity of compressed yeast ; set aside fur 24 hours in a warm place 
until fermentation is complete, and then take the specific gravity 
of the fermented urine ; subtract this from the first amount, and 
for each degree of sp. gr. lost, there is one grain of glucose 
present in the fluidounce of urine. 

By what other process may ingar be qnantitatively d^nnined ! 
By polarization. 

What is polarized light ^ 

When a ray of light passes through a feldspar prism (Nicol's 
prij<ni), it is deflected in two directions, one of which is termed 
refracted and the other polarized. 
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What is the effect of sugar, proteids, and other optically active 
sabstances on polarized light passing through their 
solutions ? 

They deviate it in accordance with their individual composi- 
tion and the density of their solutions. 

What are polarizing saccharimeters, and what their component 
parts? 

Instruments to ascertain the quantity of sugar in a fluid to be 
examined ; they are composed of a polarizer, a container, an 
analyzer, and a graduated arc for reading off the angle of 
deviation. 

What IE the specific angle of rotation of glucose, and how is 
the quantity of sugar computed from the observed angle ? 

-f 56, and the formula for computation is ka ~^~^ ^^"^ ^^ 

oo 

2.8^ were the observed angle the formula would read 

100x2.8 280 . , 

=7; — ^ -=^ = o per cent. 

00 00 

Gluoosides. 

What are glucosides ? 

Various subacid or neutral principles obtained mostly from 
plants ; they have the characteristic property of splitting up 
under the action of ferments or acids into glucose and other 
bodies. 

As what may they be chemically r^^ded ? 

As compound ethers or ethereal salts of the glucoses. 

Name the principal glucosides, and what is the rule adapted re- 
garding their nomenclature ? 

Their names have the terminal syllable *' in" in English and 
" inum" in Latin, in contradistinction to the alkaloids, which 
terminate respectively in " ine" and *' ina. " The principal ones 
of interest in medicine are amygdalin, colocynthin, digitalin. 
glycyrrhizin, jalapin, salicin, santonin, and the tannins. 

What is amygdalin, and how does it split up ? 
A crystalline glucoside, CjjoH^NOi,, present in and obtained 
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from bitter almonds, cherry -laurel leaves, wild-cherry bark, and 
other plants of the amygdalese and pomese. By the action of 
boiling dilute acids or the ferment emulsin it splits up into 
oil of bitter almonds, hydrocyanic acid, and glucose as follows : — 
CO^,,NO,i + 2H,0 = C,H«0 + ZCeH^A + CNH 

Amygdalin. Oil of bitter Glacose. Hydrocyanic 

almonds. add. 

What is digitalin, and what does it split up into? 

A complex body resolved into digitonin, digitalin, and digi- 
talein ; with H.^SO^ it splits up into glucose and digitaliretin, 

By what test may digitalin be recognized? 

Dissolved in H.^SO^ it yields a green color, which, on addition 
of bromine water, changes to a reddish-violet, and on dilution 
with water, emerald green. 

What is salicin, and how does it split up ? 

A white crystalline glucoside, CigHigO^, derived from the bark 
of the willow ; with acids it splits up into glucose and saligenin. 

Which glucoside is obtained from santonica? 

Santonin, CjsHigOa, shining crystals which split up with acids 

into glucose and santoniretin. 

Which is the tannin of the TJ. S. P. ? 

The glucoside obtained from nutgalls, also known as gallo- 
tannic acid ; it is now regarded not as a tannin or glucoside 
proper but as a digallic acid ; it has the formula Cj^Hj^O^ and 
under the action of boiling dilute acids or alkalies it is chained 
into gallic acid. 

C\,H,.,0, 4- H,0 = 2C,HA 

r;aIl»;t;Lntiic arid. Gallic acid. 

Inversely gallic acid can l)e chans^ed into gallotannic acid. 

Gallic acid. Gallotaanic acid. 

What are the reactions for gallotannic acid? 

With solutions of f«'rric salts it gives dark bluish-black predpi- 
tates ; no prcfipitate with ferrous salts, but gradually formii^ 
on exposiin- and oxidation : thi> is known as ink; withgeiatii^ 
albuminoids, and alkaloids it forms precipitates. 
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Substituted Ammonias. 

What is meant by fhese? 

Compounds forming on the ammonia type, q. v. 

Which are the compoiuidB so forming? 

Amines, amides, imides, alkalamides, and amido-acids. 

What are amines? 

Ammonia NH,, in which one or more H is replaced by elec- 
tropositive (alcoholic) radicals. 

Give the formulas of mono-, di-, and trimethylamine. 

CH3NH, (CH,)^H (CH3)3N 

Methylamine, Dimethylamine, Trimethylamine, 

or primary methylamine. or secondary methylamine. or tertiary uietliylaiuiDe. 

How do the amines behave towards acids ? 

They have basic properties like ammonia, and like it they 
unite directly with acids to form salts. 

Amidogen, what is it? 
The radical NHg— . 

What are amido-acids? 

Monobasic or fe.tty acids, in which one II of the alcohol radi- 
cal is substituted by amydogen, and having both acid and ba^ic 
functions. 

What is the most important one of these? 

Amido-acetic acid, CH^NHj.CO.OH., known as glycocol or 
glycine. 

In what acid of the body is glycine contained ? 

In glycocholic acid, C^H^gNOg, found as sodium glycocholato 
in the bile and during icterus in the blood and urine. 

How does glycocholic acid split up ? 
Into cholic acid and glycocol. 

C,eH,3NOe+H,0=C,,H,oO,+ C,H,NO,. 

Glycocholic acid. Cholic acid. Glyooool. 

Which other acid is associated with this in the bile ? 
Taurocholic acid, C^H^jNO^S, as sodium taurocholate. 



186 ESSENTIALS OF MEDICAL CHEMISTRY. 

Into what can this be split up? 
Into cholic acid and taurin. 

C«H,,NO,S + H,0=C,,H,o05+C^,NO,S. 

Taarocholic acid. Cholic acid. Tanrin. 

(Jnder what name are these two acids commonly known, and 
by what reaction recognized? 

They are known as the biliary acids, and recognized by the 
Pettenkofer's reaction. 

How is the Pettenkofer*s reaction applied, and what has to be 
done when used for testing urine or blood ? 
A minute quantity of cane sugar is added to their solutions, 
and this floated on H.^SO^ in a test-tube, when a fine purple color 
will appear at their line of contact. In applying this to urine or 
blood, the fluids must be evaporated, the residue extracted with 
alcohol, and this mixed with ether, the precipitate resulting is 
dissolved with water and tested as above. 

What is leucine ? 
Amido-caproic acid, CH3(CH,)3.CH.NH2COOH = CeH^NO.,, 

found in the urine of those suffering from hepatic diseases, prin- 
cipally in acute yellow atrophy, appearing as spheres under the 
microscope. 

What other substance is associated in such conditions with leu- 
cine in the urine? 
Tyrosine, CyHnNOa, appearing under the microscope as stellar 
bundles or sheaves. 

What is creatine and what creatinine ? 

Creatine, C^IIyN-^O.^, methyl glycocyamine, is another amido- 
acid found in the animal organism, especially in the juice of mus- 
cles, and also in the brain, blood, and amniotic fluid. Creatinine, 
CJI^KP, a product of dehydration of creatin, is normally pre- 
sent in the urine, and obtained from this as a zinc compound by 
precipitation with zinc chloride. 

When the hydrogen of ammonia is substituted by electronega- 
tive or acid radicals, what results? 

Amides, thus acetamide is CHgO.NHjj ; if respectively one or 
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more of the H of NH3, they form primary, secondary, or tertiary 
amides; if a multivalent acid radical replaces one H in more 
than one group of NH3, they are termed R di- or R tri-amide. 

What is carbonyl di-amide ? 

"N'T? 
Carbamide or urea, ^^'^CtJti^'^ CONjH^, an isomere of am- 

nium cyanate, NH^.CON. 

How does urea originate in the body, and how is it excreted? 

Urea is the final product of elimination of all nitrogenous food 
entering the body ; it is principally eliminated by the kidneys in 
quantities of about 500 grains daily ; more or less influenced by 
the amount of albuminous food ingested and the condition of the 
skin, bowels, and kidneys. 

What are the properties of nrea? 

It is neutral, odorless, of a cooling bitter taste, very soluble in 
water and alcohol, insoluble in ether ; it crystallizes in four- 
sided transparent prisms with bevelled edges ; it forms crystalline 
compounds with acids, bases, and salts. 

How is the oxalate or nitrate of urea prepared from the urine? 

By acidulating condensed urine either with oxalic or nitric 
acid, crystals of urea oxalate, (CH^N20)2C2H.P4-|-2Aq, or urea 
nitrate, CH^NaO.HNOa, separate on cooling. 

What is the compound of urea with mercuric oxide? 
A white precipitate of the formula CH4N.^0.3HgO. 

How is urea decomposed by sodium hypobromite or hypo- 
chlorite? 
Into sodium chloride or bromide, carbon dioxide, water, and 
nitrogen. 

NjH.CO + 3NaBrO=3NaBr -|- C0,-|-2Hp+Na. 

In which way is this utilized ? 

In different processes for the quantitative determination of 
urea in the urine. 

What is the differential density or Fowler's method for the de- 
termination of urea in urine ? 
The process of decomposing the urea therein with Labar- 
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Rtqne'5 ^uti«n and csaipariiig theliwa of specific gravity, which 
is in direct proportiiMi to the urea decomposed. 

How U this prooea earned oat ! 

Take the specific grBTilr of the urine accurately, also IhRt of 
the liquor sodx diloi«ls ; the latter iiiaUii)ly by 7, and to the 
product add the speofic gravily of the urine ; the ?um of the 
two dtrided by 8 gives then the specific gravity uf a mislure 
of 1 VDtame urine and of 7 of the hypochlorite solution. Then 
add 1 volume of urine lo 7 of liquor sodffi cliloratte, allow the 
miztore to?tandfor ^veral hours until eOferveacence has ceased, 
and take the speuifie gravity of the listnre ; this subtracted 
from that representing the mixture iicfore reaction gives the 
difference, which, if innltiplied with 0.77, corresponds to the 
pereeniai;!.' 'jf ur-.-a |)re>ent iu the uriue. 

On what process does Liebig's method fbi the qoantitatiTe de- 
termination of area depend ! 
On the formation of urea compounds with mercuric oxide, a 
standiird solution of luercnric nitrate being used with sodium bi- 
carhonate as an indicator. 

How is this process conducted^ 

Urine is deprived of its sulphates and phosphates with baryta 
water ; after filtration it is titrated with the standard solution 
of mercuric nitrate, au excess of which is indicated by tlie 
sodium bii'arbouate. 

What is known as the Snasell and West's method for detsniia* 
ing the urea in nrineT 

That based upon the decomposition of the urea by either the 
alkaline hypobromite or hypocbiortte of sodium, and measuring 
the volume of nitrogen evolved which is converted into weight, 
and as such corresponds in a certain ratio with the amount of 
urea decomposed. 

What apparatus is used for this purpose, and how is the process 
conducted? 

It consists of a flask containing a test tube with the urine to be 
examined ; around this tube in the bottle is the NaClO or 
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NaBrO solution ; connected with a glass tube through its stopper 
is a rubber tubing communicating with an inverted graduated 
burette floating in a cylinder of water. When the flask with 
the tube is inclined so that the urine will mingle with the Na 
BrO or NaClO solutions it is decomposed, the COj being absorbed 
by the alkaline solution present while the N enters into the 
graduated burette displacing the water therein and is so read 
off in c.c. ; these are converted into urea by multiplying with 
0,0027, giving in grams the urea present in the urine decom- 
posed. 

How is the alkaline sodium hypobromite solution (Knopfs 
solution) prepared ? 
100 grams NaOH are dissolved in 250 c.c. water, and to this 
25 c.c. bromine are added. 

In order to have accurate results what must be done? 

The volume of nitrogen read off must be corrected for baro- 
metric pressure and temperature. 

What formula is used for this purpose ? 

760(1-1-0.00366 t.) 

in which V'= is the volume required ; v= volume observed ; 
b= barometric pressure ; w= tension of aqueous vapor ; t= 
observed temperature centigrade. 

How does urea split up under the influence of the micrococcus 
uresB? 
It unites with water and forms ammonium carbonate. 

CON2H,-h2H,0=(NH,),C08. 

In which morbid conditions is the amount of urea increased in 
the urine, and in which diminished ? 

During increased metabolism ; in febrile and inflammatory 
affections it is increased, also in the different forms of diabetes ; 
in acute yellow atrophy of the liver it may be entirely absent ; 
in acute and chronic forms of Bright's disease it may be greatly 
diminished, causing low sp. gr. of the urine, and giving rise to 
uraemia from being retained in the circulation. 



190 ISSBNTIAIiS or MEDICAL CHEUISTBT 

Vliat if nrie acid, and in what form is it derived from ths 
uriseT 

It is a cotnpouad urea, C\H,N,0„ derived frnni the urine && a 
colored microscopical cryalal of loztnge shape, eilher solilary or 
Id clusters, the augles cori'etjpunJiug tu itie shortest diaiuetef 
being rounded off. 

DoM nrie add ooonr free in tlie nrioe normally 1 

It doee not occur free in Doraiiil urine but as salts, sodium, 
potasaiutn, or ammonium urate ; these are ateo fbund in the 
blood during gout and in fever». 

What IB the clinleal ngniflcance of the presence of free nrie 
acidindwnrine? 
When present at"mii'liirJt.ion nr sjiortty aO.erwarJs it may 
give rise to the formation of gravel. 

How doe* nrie acid fbrm in the syatemt 

As result of suboxidation of albuminoids, ae an incomplete 
product in the formation of urea. 

Of what are goat itones prindpally composed t 
Sodium urate. 

What are the properties of pure nrie acid ? 

A white crystalline ponder, odorlestt aud tCLoteless, very little 
soluble in water, dissolving without decomposition in strong 
H^Oj, from which it is precipitated on addition of water ; it is 
a dibasic acid forming with the alkaUne baecs both normal and 
acid salts. 

What is the solubility of nrie add? 

] in 15,000-18,000 ; it is one of the most insoluble products 
of the body. 

Why do nratei form deposits in joints and cartilages? 

Because they are poorly supplied with blood, which is a solvent 
for them. 

What is the reaction of blood dnring gont? 

It is less alkaline than normally. 
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Why are alkalies indicated in gout! 

Because they increase the alkalinity of the hlood so as to &vor 
the elimination of the urates. 

What diet and manner of living favor the formation of uric 
acid? 
Eed meats, heavy wine, rich food, and lack of exercise. 

How is uric add recognized chemically? 

By the murexide test ; to apply this dissolve the substance to 
be examined in a few drops of HNO3, ^^^^ solution is then re- 
duced to dryness by gentle heating, leaving a yellowish residue ; 
if this is moistened with NH^OH a beautiful purple color, 
murexide, is developed if uric acid is present. 

How is the amount of uric acid in urine determined ? 

200-300 c.c. urine are acidulated with 5-10 c.c. HCl and 
allowed to stand for 24 hours when tbe crystals formed are col - 
lected and washed on a tared tiller ; the dried filter being 
weighed, the increase of weight gives approximately the amount 
of uric acid. 

Alkaloids. 

What are alkaloids ? 

Nitrogenized vegetable compounds of basic character, form- 
ing salts with acids, by directly combining with them like am« 
monia. 

How are they subdivided ? 

According to their physical condition into volatile and fixed 
alkaloids; those containing no oxygen are mostly liquid and 
volatile ; others containing it are solid and non-volatile. 

What are they chemically ? 

Tertiary (like the quinoline and pyridine bases) and secondary 
amines as far as they have been studied. 

How do alkaloids behave towards solvents? 

The free or basic alkaloids are generally insoluble or very little 
soluble in water, but soluble in ether, chloroform, amy lie alcohol, 
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benzin, carbon bisulphide, alcohol, and acids ; as salts tbej are 
insoluble Id these, but as a rule soluble In water. 

Hare all plants different alkaloida } 

Different plants may have ideutical or analogous alkaloids, 
Bcvemt natural orders having similar or analngous ones ; one 
plant may have a niimber ol'them ; thus nus vomiiia lias three, 
ignatia has throe, cinchona four, opium about twenty-one, etc. 

Which are the general characteristics of alkaloids ? 

They are alkaline ; form precipilatea wUh tannic acid, form- 
ing insoluble tannates (for that reason tannin is used as an anti- 
dote for them) ; they are precipitated also by the fixed alkalies, 
also by phospho-tungstie acid, ammonium molybdate. potassium 
iodo-hydrargyrate, platinic chloride, picric acid, etc 

Why is it difScnlt to separate and determine poisonons alkaloids 
from cadavers ? 

Their separation is intricate and requires delicate manipulA- 
tion ; then they are present as a rule in minute quantities only ; 
they are besides generally subject to decomposition during tlie 

decay of the body, and finally their difTcrenliatiou from ptomaines 
offers great difficulty, as they often possess the same color reac- 
tions, and in some instances similar physiological effectE, 

What must be done to establish the identity of an alkaloid ? 

All the color teats must answer, besides the physiological 
action and taste. 

On what depends the Staas-Otto method for extracting alka- 
loids? 

Upon the fact that their acid salts are soluble in water, and 
can be rendered insoluble therein by alkalies as free bases ; as 
such they are taken up by ether or chloroform, amylic alcohol, 
carbon bisulphide, etc., and from these recovered by evaporation 
of the solvents. 

Which are the principal llqnid alkaloids? 

Nicotine C,sH|,N„ coniine C^Hi^Iif, piperidine CjHi,N, and 
sparteine C,5H„N,. 
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From what plant is niootme obtained, and what are its proper- 
ties? 
It is obtained from tobacco ; it is a colorless oily liquid of 
characteristic odor, is very poisonous, producing nausea, cold 
sweats, giddiness, cardiac depression, and diflSculty of respira- 
tion. Treatment : wasb out the stomach with a strong infusion 
of tea, charcoal, and stimulants. 

Where is eoniine obtained from, and what are its properties ? 

Coniine is obtained from hemlock (conium U. S) ; it is a color- 
less volatile liquid, of strong alkaline reaction, and penetrating 
odor. With HCl its vapors give rise to white clouds, as is also 
the case with NH3 ; it is a powerful poison, causing paralysis of 
the muscles of the extremities, and when reaching the muscles 
of respiration death ensues from apnoea. Treatment, as in 
nicotine poisoning, with artificial respiration. 

Which are the principal alkaloids from cinchona? 
Quinine, quinidine, cinchonine, and cinchonidine. 

What is qninine, and how recognized? 

Quinine, C^oH^^NjiO.^, is in its basic state an amorphous white 
powder ; it is freely soluble in acids, with which it forms crys- 
talline salts, the sulphate being the one most in use ; its acid 
solutions are fluorescent ; treated with chlorine it turns green 
on the addition of NH^OH, or red if potassium ferrocyanide is 
added. 

Which are the principal opinm alkaloids, and with what acid 
are they nnited in opium? 
Morphine, codeine, narceine, narcotine, etc., united with me- 
conic acid, as meconates in the natural state. 

What is morphine, and what its properties? 

An alkaloid of opium, CpHigNOg-fAq, crystallizing in trun- 
cated prisms of alkaline reaction, combining with acids to form 
salts. The alkaloid is insoluble in ether and chloroform, very 
little soluble in water, more so in alcohol, and also in acetic 
ether ; its salts are soluble in water and alcohol ; insoluble in 

acetic ether. 
13 
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Which are the symptoms produced by morphine poisoning ? 

Regular breathing, moist skin, livid lips, blue nose ; further 
on irregularly rhythmical (Cheyne-Stokes) breathing, and coma. 
This is always an alarming symptom, but recovery is still possi* 
ble, and the efforts to restore the patient should not be given up. 

How does morphine or opium in toxic doses affect the pupils ? 

They are contracted ; other alkaloids, such as eserine, aconi- 
tine, and strychnine, produce the same effect, but the general 
symptoms produced by them are different. It is to be remem- 
bered however that in apoplexy, involving the Pons varolii, the 
pupils are also contracted as in opium poisoning. 

How soon may death result from morphine poisoning? 

Symptoms may come on in from 15-30 minutes to an hour or 
three hours ; dry pills may not produce effects for 6-12 hours. 
Death may take place in 45 minutes, but usually not before 8-10 
hours. 

What is the treatment of poisoning by morphine or opium? 

Use the stomach pump ; if early enough emetics, mustard, salt 
and water, and zinc sulphate ; if no emesis is induced by these 
in a short time they must be abandoned. Wash out the stomach 
with strong tea, give animal charcoal, use faradism and artifi- 
cial respiration, flagellation with wet towels, to keep up respi- 
ration by reflex irritation, best to the region of the trigeminus, 
keep the patient moving and awake, strong coffee, enemata with 
brandy ; atropine is good as a respiratory stimulant. 

By which tests can morphine be recognized? 

HNO3, orange-yellow color, shading off into yellow, Fc^Clg, 
greenish-blue. Iodic acid is reduced by morphine, rendering 
color of solution brownish from free iodine, changing to bluish- 
black on addition of starch water. 

What is tested for in looking for opium, and how? 

Meconic acid ; this gives a red color with ferric chloride, ex^ 
tinguished by stannous chloride, but not by mercuric chloride. 

What is strychnine, and its properties? 
An alkaloid extracted from nux vomica and ignatia, crystal- 
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lizing in various modified forms of octabedra and four-sided 
prisms, which latter predominate. It is odorless, but of very 
bitter taste, and said to be recognizable when so dilute as 1 in 
100,000, and can be readily recognized 1 in 50,000, and 1 in 10,000 
it is distinctly bitter ; it is soluble in 7000 parts of water, 1 in 
1000 carbon disulphide, 1 in 340 ether, 1 in 100 alcohol, and 1 in 
10 chloroform ; it is markedly basic and stable. 

Which is the principal salt of strychnine ? 

Strychnine sulphate St2H2S04 ; it does not char or color with 
H2SO4 ; dissolves in 10 parts of water and 60 alcohol ; it is the 
principal ingredient in various vermin killers, and is largely 
used for destroying animals. 

What symptoms does strychnine produce in poisonous doses? 

Tetanic spasms ; muscles of respiration are rigidly con- 
tracted, producing a sensation of suffocation; every muscle 
becomes contracted, lasting from j-1 minute ; opisthotonos, 
broad grin, great pain, lockjaw, respiratory muscles and dia- 
phraghm fixed, pupils contracted, dilating with relaxation of 
spasm; spasms come more and more rapidly until the victim 
dies of asphyxia and exhaustion. 

What is the fatal dose of strychnine and its effect on in&nts? 

Fatal dose 1-2 grains, but recovery has been reported from 40 
grains. Infants may be poisoned by strychnine through the 
mother's milk, though the mother is not affected ; this is attri- 
butable to the more irritable spinal cord of children. 

How are cases of strychnine poisoning to be treated? 

Give the usual antidotes for alkaloids, but if the patient resists 
or cannot take them on account of spasm, put him partially under 
the influence of chloroform and then give emetics and antidotes. 

If emetics fail what is to be done ? 

Use the stomach-tube through perforated gag to prevent the 
patient from biting it during spasm, and inject through this 
strong infusions of oak bark or tea or solutions of tannin, and 
wash out the stomach thoroughly. 
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What are physiological antidotes for stryehninef 

Chloroform, chloral, bromides ; chloral by rectum 30-60 grains 
as required. 

How may strychnine be recognized? 

By the bitter taste, 1 in 10,000 or 5000 must give it distinctly ; 
the bitter taste is even more delicate than the color test ; if it is 
not bitter it is not strychnine, but though bitter it may be some- 
thing else ; H-^SO^ produces no change with strychnine, but by 
the action of nascent oxygen it gives rise to a play of colors from 
blue to purple, violet, crimson, and orange-yellow. 

How is nascent oxygen generated in the color-test for strych- 
nine? 
By H2SO4, to which is added a small fragment either of potas- 
sium bichromate or permanganate, or else manganese dioxide 
or lead peroxide. 

What is known as the Marshall Hall's test? 

The physiological test ; it is done by injecting some of the sus- 
pected liquid subcutaneously into a small frog ; if strychnine is 
present the animal will have tetanic spasms, etc. 

What is brndne and its properties? 

It is an alkaloid associated with strychnine in nux vomica and 
ignatia, frequently contained in the strychnine of the market ; in 
action it only represents about ^ the strength of strychnine ; 
test for brucine is H^Oa with which it turns bright red (brucine 
is also a test for HNO3). 

Which alkaloids derived from the solanacess are isomeric? 

Atropine, from atropa belladonna, analogous to daturine 
from datura stramonium, hyoscyamine from hyoscyamus niger, 
and duboisine from duboisia myoporoides, all of which have the 
formula Ci-H^^NOa and similar effects, dilating the pupils, and 
therefore termed mydriatics. 

What is atropine? 

An alkaloid of atropa belladonna, probably existing as a malate 
in the plant (daturine may be considered as analogous to it) ', 
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it is soluble in 400 parts <^ water, is <^ alkaKne mictioD, and 
freely sohiUe in alootiol, ether, and 4i^<»afomk 

What is homotropuie! 

A synthetical product obtained fironi tropine and niandelic 
acid ; it is employed as a substitute for atropine. 

What are flie gympto«a of pniwiniiig by atropiiifti 

Giddiness, drowsiness, thirst, incoherent speedi^ and almost 
loss of articulation, dry mouth and throaty strong pulse, ocoi- 
sional vomiting, flushed fiice (erythema), dilated pupils, delirium, 
ischuria, coma, but death not usual ; cause of poisoning most 
frequently from eating the berries of the deadly* nightshade. 

What antidotes shoald be employed in eases of poisQiiing by 
atropiiiel 

Emetics, zinc sulphate, apomorphiue hypodermically ; stom- 
ach'puDip if these fail ; wash out the stomach with stroug infu- 
sions of tea, oak-bark, or tannin solutions, and charcoal. 



By which test can atropine be recognised? 

With H^SO^ and a fragment of potassium bichromate it gives 
rise to an odor of orange blossoms or attar of roses and a green 
color. 

What is the principal alkaloid of aconitom napellns ? 

Aconitine, C^jH^O,,, producing numbness and tingling of 
mouth, fauces, and extremities, cardiac failure, and death by 
syncope. The physiological ef^t on the tongue is Uie best test 
for its detectiou. Antidotes, same as for other alkaloids, to- 
gether with cardiac stimulants. 

What are ptomaines ? 

The basic products derived during the process of decay of 
cadaveric bodies. 

What are leucomaines ? 

The basic products derived from organized bodies during life 
by the retrograde chemical process. 

Are the ptomaines constant chemical bodies? 

No, they vary according to the stage and the conditions super- 
vening during decay, and are quite unstable. 
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How do the ptomaines compare with other amines * 

Mniiiii i)i' till) woll-kiiowii niniticH arc prodiiceJ iluring de«ij- aa 

Are they all poisonous, and by what terms are the poisonom 
ptomaines known &om the non-poisonoas ? 

niiK I'liiii'ai'U'i' lliu iitlU uf "luxiiiu" has bueu proposed, su(.-h as 
t)'liliotiixl|]i<, utc. 

Name ume of the known ptomainee. 

Nnuriim, iiuuridititi. iiiuauarine, cadaverine, mydeeline, sep- i 
oiiiu, capi'liio, putruscint', tuUidiuG and hydrocollidine, myda- 
toxlnii, iiiydliiQ mid iiielhyl^tianidino, typboto!:ine, and tyro- | 
tuxloim, uto. 

What li tyrotoxioon ! 

T\w polmtmiiiH plomaini! of putrid chncee and putrid decompo- I 
Hlllnti ol' tiiilk ; it Ih cliLiuird to bu a diuzobeuzol, CgHr,N,C,H,Ot. 

Name some of the leucomainee. 

(iiiiiuiii, KiiiiUiiu, liyiioxanLhiii, cfiiatin, and creatinin. 

Ptoteids. 

What are proteida or protein bodies^ 

AILiuniliuitds or alljuraiiious boillca constituting the principal 
cuuigioiioiit of llie animal organism, aud also present in plants i 
and scedM. 

How are they chemically conatitnted T 

'riicir uidIi'i'iiIcs hiivc a vi^ry complex composition, but ah 
coiitniii nitrofjcu. 

In which way can they be studied 1 

By tlicir proilm^tw of dccompoaition, res^ultiug both from chemi- 
cal and putrefactive cliangi's. 

What are the two principal states in which they oconr t 

lu the aoliiliti' and iiiuoliiblu »tatc ; the latter being derived J| 
from tbe former by heat and various chemii;al bodies ; the in--. 
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soluble albuminoids cannot be directly reconverted into the sol- 
uble. 

Of what elements are the albuminoids principally composed ? 
Carbon, .oxygen, nitrogen, hydrogen, and sulphur. 

Which are the general tests for the recognition of albumi- 
noids? 

With the alkaline cupric (Fehling's) solution they give a violet 
coloration ; with strong nitric acid they give a yellow coloration, 
changing with ammonia water to a brownish-red on cooling ; 
this is known as the xanthoproteic reaction ; with Millon's re- 
agent they give a rose or red coloration. 

What are the two principal albumins ? 

Eggalbumen as occurring in white of eggs, and serumalbumin 
as present in the serum of the blood. 

How can these two be distinguished? 

Eggalbumen coagulates when shaken with ether ; serumalbu- 
min does not. 

What is serumalbumin ? 

In its dry state it is yellowish and transparent ; it exists in 
solution in the serum of the blood and other fluids of the body, 
and pathologically also in the urine at times. 

Are other albuminoids besides serumalbumin secreted from the 
urine at times ? 

Serumalbumin is the principal one, but globulin, albuminose, 
peptone, hsemialbuminose, and mucine may also be present in 
urine under certain conditions. 

What changes may serumalbumin undergo in the urine ? 

It may be changed by alkalies into alkali-albumin and by 
stronger acids into acid-albumin, both of which are not coagu- 
lable on boiling ; if the urine is alkaline from ammonia or other 
alkalies it has to be neutralized and rendered slightly acid. 

Which are the two most reliable tests for detecting albumin in 
urine ? 
Boiling and the contact method with HNOg. 
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How li the boiling teit performed T 

If urine in not adrl ri^ndur il so with a drop or two of acetic 

ainil (if too iiiiich acid la nddcd, uncoagulable acid-albomin is 
fiirmcd). Ucnt the uppci- portion of the urine in the (cst-ttibe, 
mi nH to hrtvi- two str.itii for conn pari non, and if at or near the 
liolUtij^-poinl n. congiiluin or turbtility renultB, albumin is present. 

What li the oontoct method (Heller'a), and how applied T 

It Is a rrndy mid ai^niinitc inetliod for bedside testing, and 
very r<>llalilD, I'lit n smatl quantity of urine into a test-tube, 
And, artcr Inclining tiit: tatter, carefully pour in a little nitric 
field BO that thpre will he two dleCintt layers ; if albumin is pre- 
sent Ihi'i-o will bv 11 dondy r.inif between the acid and the urine. 
How may thli reaction be limnlatedT 

If tho patlont hfts Ixien tnking copaiba, which, however, win 
Ijpconio apparent by it« odor. 

Sow may the quantity of alhnmin in mine be approzimately 
exprewed f6r oUnioal pnrpoiei ? 
Ity the proportion of tho bulk of precipitated albumin after 
ituniling t'l.ir 24 hours to tlio total volume of the fluid employed, 
RK, for Inwtonco, 1 or ,'„ albuminous layer, etc. 

How mnoh albumin is usually in the urine of albuminaria, and 
what is the greatest amount that can be in it? 

It 1" rnrcly pri-wiil. in nn-ri' tliiiu ,1,,-} per cent., but may rise 
tol auil fvr'ii 4 prr fi-iiL 

How il the quantity of albumin in the urine approximately de- 
termined with Esbftob's albuminometer ? 
By prcctpltatini; it with ncidulitted snlutinn of picric acid in. 
a srrniluated tube which indicates the relation of the volume of 
itn precipitate to ilry nlbnniin, as follows : till the tube to U with 
the nrine and mid pin-ic ai'id HoUitioii to R, let stand for 24 hours, 
nller which read oR' nccoi-ilin>; to the gniduation the amount of 
ilry nlbumiu eoutnined in u liter of urine. 

What may give rise to the presence of albumin in orine % 

Iteiiiil (liseiiHC, cliniwterized by the presence of casta, also blood 
or pns from Rome part of the uro|>oetic apparatus. 
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Are traces of albiunin in iirinealways indicative of renal lesionB? 

No, unless casts are also found. 

How are blood and pns best detected in the nrine? 

By the characteristic appearance of their corpuscles under the 
microscope. 

How do albnminoids split up in peptic digestion? 

They are considered to contain a hemi- and anti-group, the 
former splitting up into antialbumose and antipeptone, the latter 
into hemialbumose and hemipeptone. 

What is peptone, and its destination ? 

It is a soluble albuminoid, noncoagulable by heat or nitric 
acid, resulting in consequence of peptic digestion ; it is intended 
to be reconverted by the function of the liver into serumalbumin. 
If this is not accomplished it may circulate as such and be ex- 
creted by the kidneys without causing serious trouble to health. 
If it is excreted in large quantities it causes peptonuria, detected 
by overlaying Fehling's solution with urine, when a roseate color 
will appear on the line of contact. 

What is mucin? 

A substance resembling albuminoids, but containing no sul- 
phur ; It is a product of the mucous membranes, precipitated by 
dilute HNO3 hut not by strong. It is not coagulated by heat, 
soluble in alkalies, but precipitated by acids ; from urine con- 
taining it in solution it is precipitated best by acetic acid. 



are the principal globulins, and what do they form? 
The metaglobulin or fibrinogen and the paraglobulin or 
fibrinoplastin ; they form in the presence of fibrin ferment the 
coagulated albuminoid fibrin. 

What is fibrin ? 

A white elastic substance, which separates from blood on 
standing but does not pre-exist as such in it. 

What is alkali albumin ? 

A modification of albumin produced by the action of alkalies 
on solutions of albumin ; it is present in the blood, chyle, mus- 
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olnii, otO, ) It III nnooilgnlftble kf boiling mod taotaim ao 

milphur. 

What It uidKltaMlat 

N,vilt<mln, nlbumOMfOr pAnipeptone ; it Mobtarnedvben aoio- 
ilmiP (if Albimill Ma tnaUd with ftdLle, and in not eoagulable 
by iKilllny, 

VlMtieiMlBf 

All Klbiitnlnntil ftiund In milk meiiililln^ iilkali albumin but 
o'liilHliilliit Dllliihur 1 It ti nut oongulatAd by boilii^ but pndp*- 
tfldml rrfiiii lu tolttttuni by rennet and ecide. 
WhM ti ftlttln, ud how obtaludT 

UplnMtl U llie OollAften of white cnrinccLivo LiMHUe ; it 'a amor- 
|i1llilW, IrftllllUIWIlt, jrellowUh, ftluHwl i^ilorli^HM aod tajsteleM, 
NWoDm 11)1 III <<l>l() Aiitl diMOlVM In li'<l wulur, cooling into & jelly. 
It In IllMillllilK III AJMtUal And ethur Ijut HolubK; in glycerin ; it is 
|in>i<llillnt(>il IWim Ito iMilutlnn* by titnnln but Ti»t by alum. It 
la oHnliiwI fTiiiii tmntm, tendona, ili'., tli<> [-dUngeu of which ia 
by iHtlltiin with WAtor w>nv«rt«l liiio grinUn. 

Oolorlnf Bodl«i. 

How iBHy tht lolublt ptfmnti of tlH bodybe nfftrdad ti fln^ 
ln|1 

Oi'ltiliinlly IVdilt tlio bluml rolorlng matter, haemoglobin, chang- 
llltl l<> Wiimtllt nittt WmotuUIln, this to the biliary pigments 
lillli'iiblii iiikI Mltvxrdtt), while the hydrobllirublnof the fteces 
limy III' I'lHwUlvml liU<itll«n) with thu urobilin of the urine. 

WliRtlihKinoirloblnl 

lliKiiiiito ul'>1>iil<ii. liii'iiinloiTyKUtllln, (Timrln, or erythrocruo- 
rln, la II oi'votitllliui Hiilmlnuiti nf cumiilcx composition contain- 
liif] nil llio i<Ii>iu"iiU kI' dIIiiiiiiIii i>Ui» inui. 

Whnre li It found T 

111 llxMYil >-oi'|.ii<i'li» of tlm blooi]. 

SHorlbe tti propertlee. 

It Im II iryNliiIliiiK ddllil, not (lilllisiblc, of red color, capable of 
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existing in two modifications, as oxyhaemoglobin and reduced 
hhemoglobin or hsemoglobin ; the former being scarlet-red and 
the latter purplish. It is soluble in water and alkaline solu- 
tions, and insoluble in alcohol and ether. 

How can oxyhsBmoglobin and reduced hsBiiioglohin be dktin- 
g^hed! 

By the spectroscope ; the absorption spectrum of the former 
exhibiting two bands, in D and E, while the latter shows one 
band between D and E. 

When and how do the changes in hsBmoglobin take place ? 

The oxy haemoglobin in the tissues gives off some of its oxygen, 
and forms haemoglobin, which in the lungs takes up oxygen, and 
again forms oxyhsemoglobin. 

What is the fimction of hsDmoglobin ? 
To carry oxygen to the tissues. 

How is oxyhsDmoglobin changed in watery solution ? 

Into methsemoglobin, another modification, recognized by its 
absorption spectrum, which exhibits a band between C and 1) 
and two more, a larger and a smaller, between D and E. 

When hsBmoglobin is treated with dilute acids or alkalies t/nat 
results ? 
It is decomposed into globin or globulin and a ferruginous 
pigment hsematin. This, according to its acid or alkaline state, 
gives two different spectra, of which the acid hsematiu exhibits 
two bands, one between C and D, and a larger one between D 
and E ; the alkaline haematin exhibits one band only, between 
C and D and closer to the latter. Keduced hsemoglobin treated 
as the former produces reduced hsematin, recognized by two 
bands, one between D and E, and another to the right of E. 

What effect has carbon monoxide on hsBmoglobin ? 

It produces carbonic oxide hsemoglobin, recognized by exhib- 
iting two bands in the spectrum similarly situated as those of 
oxy hsemoglobin, but the right is narrower than that of the latter. 
Carbonic oxide hseraoglobin besides is a stable compound, and 
cannot be reduced as the oxy-modification. 
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How can hsemoglobin be leoognised? 

By the ozone test, which is applied by addiug to the suspected 
liquid a few drops of fresh tincture of guaiacum, giving it a milky- 
white color ; uiK)n adding to this, and shaking it with a little old 
spirits of turpentine or ethereal solution of hydrogen peroxide, 
an indigo-blue color is developed if hsemoglobin is present ; this 
may be equally as well applied to dry-blood stains. 

Which is the best test for hflBmoglobin? 

The hsemin test. This consists of taking some of the suspected 
liquid, coagulating it by boiling with a drop of acetic acid ; the 
coaguluui after drying is mixed in a minute proportion with a 
triile of sodium chloride on a microscopic slide, a drop or two of 
glacial acid is then added, and it is brought to the boiling-point, 
when upon cooling there will be seen under the microscope char- 
acteristic purplish or brownish-red rhombic prisms or plates of 
hajniin or hseniatin hydrochloride (Teichmann's crystals). 

Under what two conditions may hsemoglobin appear in the 

mine? 
In hsematuria and hsemoglobinuria. 

What is hsBmaturia ? 

The pathological condition characterized by the presence c^ 
blood corpuscles in the urine. 

What is hsBmoglobinnria? 

The pathological condition characterized by the presence of 
haemoglobin in solution in the urine without having corpuscular 
form. 

Heematoidin, what is it? 

Yellow crystals occurring in old extravasations ; its formula is 
CaoHg^N^Og, which makes it homologous with bilirubin, though 
they differ spectroscopically. 

Which are the two principal biliary pigments ! 
Bilirubin and biliverdin. 

How is bilirubin supposed to be derived from hssmatin f 

By combining with water as follows : — 

3(C3,H3eN,FeO«)^3H,0=6(C,«H,3NA)+3FeO. 

H«matin. BiUrnbin. 
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What is bOiraUnf 

The principal coloring matter of the bile. 

What if biliTerdin T 

A niodificatioD, or rather an oxidized product of bilirubin, 
forming spontaneously when alkaline solutions of bilirubin 
are exposed. 

How are the biliary pigmentf recognized? 
By Gmelin's test. 

Defcribe Chnelin*! test 

Add nitric acid to the suspected liquid, and if biliary pigments 
are present a green precipitate will form, wliich, on addition of 
more acid, gives rise to a play of colors from green, blue, violet, 
and red to yellow ; this is best shown if a few drops of bile or 
liquor containing it and nitric acid are allowed to (low together 
on a porcelain plate when the colors will appear at the line of 
contact. 

Which is the principal urinary pigment ? 

Urobilin, C^^ll^^Sfij, identical in composition with hydro- 
bilirubin, the modified biliary pigment in the faeces. 

What is the indican of the urine? 

A yellowish pigment, sometimes called uroxanthin, contained 
in some urines ; with HCl it turns reddish-blue or blue from the 
formation of indigo ; chemically it is an indoxyl-potassium sul- 
phate, and originates from the indol of the faeces. 

Which pigment gives urine the brownish-black color of certain 
pathological conditions ? 
Uromelanin, a black coloring body corresponding to the choroi- 
dal pigment and that of melanotic tumors. 
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Weights and Measwres. 



METRIC AND ENGLISH WEIGHTS. 



t( 



u 



i milligram >■ 0.001 gram. 

1 centigram = 0.01 " 

1 decigram = 0.1 

1 gram ■■ 

1 decagram ■■ 10 grams ■■ 154.34 

1 hectogram-* 100 *' » 8.53 ozs. 

1 kilogram —1000 " — 85.27 



0.015 gr. Troy. 1 grain Troy, 
0.154 " " 1 drachm Troy, 



1.548 
15.434 grs. 



«( 



u 



(i 



u 



ii 



«t 



(t 



1 ounce 
1 " Br. P. 
1 " Avoird. 
1 pound Troy, 12 oz. 
1 •• Avoird. 



> 0.0648 gram. 

> 8.888 grams. 

> 81.103 
: 28.35 
' 28.35 
: 373.242 

> 453.6 



4( 
4( 
(( 
Ct 
U 



METRIC AND ENGLISH MEASURES. 



0.001 metre 
0.01 " 
0.1 



t( 



1 millimetre 

1 centimetre 

1 decimetre 

1 metre =■ •= 

1 decametre ■■ 10 metres = 

1 hectometre = 100 

1 kilometre »- 1000 



tt 



ti 



0.08937 inch. 
0.8937 " 
8.937 inches. 
89.3704 
32 ft. 9.7 
328" 1 Inch. 
3280 " 10.4 inches. 



(i 



(I 



linch 
Ifoot 
1 yard 
irod 
1 furlong 
ImUe 



0.0354 metre. 
0.3048 « 
0.9144 « 
5.0292 metres. 
201.1662 " 
1609.3297 " 



METRIC AND APOTHECARIES' FLXHD MEASURES. 

1 millilitre, cubic centimetre 



or C. C. « 0.001 litre = 16.23 minims. 


1 minim -■ 0.061 «;.& 


1 centilitre = 0.01 " = 2.71 fluiddrachms. 


1 fluiddrachm — 8.7 " 


1 decilitre = 0.1 " =« 3.38 fluidouncee. 


1 fluidounce =- 29.6 " 


1 litre = = 33.81 fluidouncee. 


1 pint « 0.47 litre. 


1 decalitre = 10 litres = 2.6417 galls. 


1 quart » 0.946 ** 


1 hectolitre =100 " = 26.417 " 


1 gallon « 3.785 UtreB. 


1 kilolitre «- 1000 " «= 264.17 " 





EuLBS FOR Converting Apothecaries' into Metric 
Weights and Measures approximately. 

(According to Oldberg.) 

1. To express qaau titles by weight of the Apothecaries' system in 
metric terms, or to write medical prescriptions in metric weights. 

Rule A. Reduce each quantity to grains ; then divide the number 
by 10 (or move the decimal point one place to the left), and from the 
quotient subtract one-third. The remainder is in each case the nam-« 
her of grams representing (nearly) the same quantity. Or, 
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Rule B. Reduce each quantity to drachms, aud multiply the num- 
ber by 4. The product is in each case the number of grams repre- 
senting (nearly) the same quantity. Or, 

Rule C. Reduce each quantity to ounces, and multiply the number 
by 32. The product is in each case the number of grams representing 
(nearly) the same quantity. 

2. To express quantities by measure of the Apothecaries' system 
in metric terms, or to write medical prescriptions in metric cubic 
measures. 

Rule D. Reduce each quantity to minims ; then divide the number 
by 10 (or move the decimal point one place to the left), and from the 
quotient subtract one-third. The remainder is in each case the num- 
ber of cubic centimetres representing (nearly) the same quantity. Or, 

Rule E. Reduce each quantity to fluiddrachms, and multiply the 
number by 4. The product is in each case the number of cubic centi- 
metres representing (nearly) the same quantity. Or, 

Rule F. Reduce each quantity to fluidounces, and multiply the 
number by 32. The product is in each case the number of cubic 
centimetres representing (nearly) the same quantity. 
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HAle of EqutDahnls of Caiiigrade and Fahrenheil 

Tkermomdric Saaies. 



CoDt F^r. 


C*iit. Ttht. 


Cent, r^r. 


Cent. Kahr. 


Cent. Fahr. 


Cent P^r. 


il6 3^8 

sa 81,0 

HZ 35.6 

no 22.0 
» 20.3 
2S 18.4 

2S ao 

M M 
2U 4!l) 

1! f. 

17 41.4 


2 28:4 

41 aais 
e vis 

S 4g.4 


4^ +4i 
10 » 

IB fli 

20 ei 

23 7; 

24 71 

1 s 

30 81 

as a 


I 


+^ +9M 

3d vi.i 
37 M8,6 

40 Wo 

41 1019 

«l 109!4 
45 iiS.D 

49 mJ! 


+K +1M,6 
as 196.4 

60 14o!o 
« 1473 

u isois 

1 |! 

74 165.2 

78 17i4 

n 17A2 


8 mA 
so lau 

90 1M.0 
2 I97.B 

1 Si 

m 2101 

100 £12.0 

1 1 aiis 

: 2 21M 
104 21IL! 



BtJLES FOR CONVEIITING CENTIGRADE INTO FAHRENHEIT. 

(II to stand tor llif rlfgrw In Iw converWd.) 

I( above the fceeiitig poiiit of n 



1=F. CO'C.),- X9 + 32. 

If balow freeiiug, but above 0° F.C— 17.77" C), 33— (- ) 
'"5x9'' 

If below 0° F. (—17.77° C.) 



5x9'' 

Rules for Converting Fahrenheit into Centigkade. 

It b1>ovi> tlie freeiing point of water, 32° F. (0° C), ^^ x 5. 

\C Wli'iT flxviiiiig, but aboTe 0° F. (—17,77° G.) — ~ ^ x O- 

KM,„»-K.(-n.7rc.) -2±52„s. 
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ACETALDEHYDE, 159 
Acetic ether, 167 
Acid, acetic, 161 

glacial, 162 
albumin, 202 
amido-acetic, 185 
amidocaproic, 186 
arsenic, 81 
arsenious, 81 
benzoic, 173 
- boric, 89 
buytric, 162 
camphoric, 169 
carbolic, 171 
carbonic, 92 
caproic, 162 
cholic, 185 
citric, 167 
cyanic, 97 
formic, 161 
gallic, 184 
gallotannic, 184 
glycocholic, 185 
hippuric, 174 
hydriodic, 66 
hydrobromic, 65 
hydrochloric, 62 
hydrocyanic, 96 
hydrofluoric, 66 
hypophosphorous, 79 
hyposulphurous, 71 
lactic, 167 
meconic, 194 
metaboric, 89 
meta phosphoric, 79 
nitric, 75, 76 
nitro-liydrochloric, 76 
oleic, 163 

orthophosphoric, 79 
oxalic, 166 
palmitic, 162 
phosphoric, 79 
phosphorous, 79 
picric, 172 



Acid, pyrophosphoHc, 79 

salicylic, 174 

stearic, 163 

sulphocyanic, 97 

sulphuric, 70 

Nordhausen, 72 

sulphurous, 70 

tartaric, 167 

taurocholic, 185 

tetraboric, 89 

uric, 190 

valerianic, 162 
Acidimetry, 63 
Acids, 44, 45 

corrosive, 63 
Aconitine, 197 
Albuminoids, 198 
Alcohols, 151 
Alcoholic beverages, 156 
Aldehydes, 159 
Alkali albumin, 201 
Alkalimetry, 100 
Alkaline phosphates, separation 

from urine, 114 
Alkaloids, 191 
Aluminium, 133 

hydrate, 133 

oxide, 133 
Alums, 134 
Amido-acids, 185 
Ammonia, 74 

type, 46 
Ammonium, 109 

chloride, 110 

carbonates, 111 

cyanate, 97 

hydrate, 110 

hydrosulphide, 110 

iodide, 110 

nitrate, 110 

nitrite, 110 

sulphate, 110 

valerianate, 162 
Amidogen, 185 
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Amides, 46, 186 

Aminee, 46, 1S5 

Arapdre, 35 

Ampdre-meter, 36 

Amygdalin, 183 

Arayl nitrite, 168 

Amylose, 176 

Analvsis, 55 

Aniline, 170 

Anions, 39 

Anode, 31 

Anstie's test for alcohol, 154 

Anthracite, 91 

Antidote for arsenic, 136 

Antimon. et potas. tart., 88 

Antimonium sulphuratum, 88 

Antimony, 87 

sulphide, 88 

trichloride, 88 

trioxide, 88 
Aqua ammoniae, 110 
Aqua Tofani, 81 
Archimedes, law of, 19 
Argols, 103 
Armature, 27 
Aromatic group, 169 
Arseniates, 81 
Arsenic, 80 

disulphlde, 81 

pentasulphide, 81 

pentoxide, 81 

tribromide, 81 

trichloride, 81 

tri-iodide, 81 

trioxide, 81 

trisulphide, 81 
Arsenites, 81 
Artiads, 42 
Atmosphere, 72 

vitiation of, 93 
Atom, 40 
Atomic weight, 41 
Atoms, linking, 44 
Atropine, 196 
Auric chloride, 145 
Aurous chloride, 145 
Axis, magnetic, 25 



BALANCES, chemical, 18 
Barium, 115 
chloride, 115 
hydrate, 115 
nitrate, 115 



Barium, oxide, 115 
Barometers, 73 
Bases, 44, 45 
Battery, magnetic, 27 
Benzaldehyde, 174 
Benzene, 169 
Benzyl hydrate, 173 
Benzylic alcohol, 173 
Biliary acids, 186 
Bilirubin, 204 
Biliverdin, 2a5 
Bismuth, 142 

bromide, 143 

chloride, 143 

iodide, 143 

nitrate, 144 

oxychloride, 143 

subcarbonate, 144 

subiodide, 143 

subnitrate, 144 

trioxide, 143 
Bismuthyl, 143 
Bituminous coal, 91 
Boettger's test for glucose, 143, 180 
Boiling test for albumin, 200 
Borax, 89 
Boron, 89 
Bromethane, 151 
Bromine, 65 

oxides of, 65 
Brommethane, 149 
Bromoform, 150 
Brueine, 196 

Butyric fermentation, 154 
Butter, 165 

of antimony, 88 
Butterin, 166 
Bunsen's element, 33 



CALCIUM, 111 
bromide, 112 
carbonate, 114 
chloride, 112 
fluoride, 112 
hydrate, 112 
hypochlorite, 64 
iodide, 112 
oxide, 111 
phosphates, 113 
sulphate, 113 

Calland's element, 83 

Calomel, 128 

Calorie, 21 
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Calx sulphurata, 113 
Camphor, 168 
Cane sugar, 178 
Caoutchouc, 168 
Carbamide, 187 
Carbohydrates, 175 
Carbon, 90 

dioxide, 91 

disulphide, 95 

monoxide, 91, 94 

skeleton, 147 
Carbonic oxide hsemoglobin, 208 
Casein, 203 
Cast-iron, 135 
Catechol, 173 
Charcoal, 90 
Celluloid, 176 
Celluloses, 175 
Chemism, 40 
Chemistry, 40 
Chloral, 159 

hydrate, 160 
Chlorethane, 151 
Chlorides in water, determination 

of, 58 
Chlorinated lime, 112 
Chlorine, 61 

oxyacids of, 64 
Chloroform, 150 
Cholesterin, 174 
Chromic acid, 140 

oxide, 140 
Chromium, 140 

trioxide, 140 
Chyluria, 165 
Cinchonidine, 193 
Cinchonine, 193 
Colloids, 137 
Collodium, 176 
Coloring bodies, 202 
Conductors, 28 
Coniine, 193 
Compound ethers, 167 
Copper, 124 

acetates, 126 

alloys, 124 

ammonio-sulphate, 125 

arsenite, 125 

carbonate, 126 

chlorides, 125 

nitrate, 125 

sulphate, 125 

sulphide, 125 



Correction of gases for pressure and 

temperature, 73 
Corrosive sublimate, 129 
Cream of tartar, 108, 167 
Creatine, 186 
Creatinine, 186 
Crystallization, system of, 67 
Crystalloids, 137 
Cupric hydrate, 124 

oxide, 125 
Cuprous oxide, 124 
Current, electric, 84 
Cyanogen, 95 

gas, 95 



DANIELL'S element, 33 
Declination, magnetic, of needle, 
26 
Davy's safety lamp, 148 
Determination of chlorides, 105 
Determination of organic matter in 

water, 58 
Determination of phosphoric acid in 

urine, 114 
Determination of sulphates in urine, 

107 
Dextrin, 177 
Diamagnetism, 27 
Dialysate, 137 
Dialyzed iron, 137 
Diamond, 90 
Diastase, 153 
Dlchlorethane, 151 
Dichlormethane, 149 
Dicyanogen, 95 
Diffusate, 137 
Digitalin, 184 

Direction of galvanic current, 31 
Distillation, 56 
Donovan's solution, 82 



EARTHY phosphates, separation 
from urine, 113 
Eggalbumen, 199 
Electric light, 36 
machines, 29 
Electricity, resinous, 28 

vitreous, 28 
Electro-chemical character of atoms, 

41 
Electro-magnetism, 86 
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Electrolj'sis, 88 
Electrolytes, 39 
Electrometer, 30 
Electromotive force, 34 

series, 34 
Electrophorus, 29 
Electroscope, 28 
Elements, 40 

classification of, 48 
Equations, chemical, 42 
Equivalence, 41 
Esbach's method for determiniDg 

albumin in urine, 200 
Esters, 157 
Ethane, 148 
Ethers, 155 
Ethylic alcohol, 152 
Ethyl aldehyde, 159 

hydrate, 152 

sulphuric acid, 156 
Ethylic ether, 156 
Extract of malt, 153 



FARADISM, 37 
Fats, 158, 164 
Fehling's solution, 180 

test, 180 
Fermentation, 152 
Ferments, 152 
Ferric chloride, 138 

ferrocyanide, 139 

hydrate, 84, 136 

nitrate, 139 

oxide, 138 

sulphates, 139 
Ferrous and ferric compounds, 136 

bromide, 138 

carbonate, 139 

chloride, 138 

iodide, 138 

ferric oxide, 138 

hydrate, 136 

oxide, 138 

phosphate, 139 

sulphate, 138 

sulphide, 69, 138 
Fibrin, 201 
Fire-damp, 148 
Fleitmann's test, 85 
Fluorine, 66 
Formula, chemical, 42 
Formulae, empyrical, rational, gra- 
phic, 43 



Fossil coal, 91 

Fowler's method for determining 

urea, 187 
Fowler's solution, 82 
Franklinism, 28 



GALENA, 119 
Galvanic batteries, S2 
elements, 32 
Galvanism, 31 
Galvano-cautery, 36 
Galvanometer, 36 
Gas carbon, 91 
Gelatin, 202 
Glass, 98 
Globulins, 201 
Glucose, 179 
Glucoses, 176 
Glucosides, 183 
Glycerin, 163 
Glyeoeol, 186 
Glycogen, 177 
Glycol, 166 
Gmelin's test, 205 
Gold, 144 
Gram, 18 
Graphite, 90 
Gravity, specific, 19 
Grenet cell, 33 
Grove's element, 83 
Gums, 177 
Gutta percha, 168 
Gypsum, 113 



H^MATIN, 204 
Haematoidin, 204 
Hsematuria, 204 
Haemin test, 204 
Haemoglobin, 202 
Haemoglobinuria, 204 
Haines" test for glucose, 180 
Halogens, 60 
Heat, 20 

latent, 22 
specific, 21 
Heller's test for albumin, 200 
Homologous series, 146 
Homotropine, 197 
Hydracids, 45 
Hydrates, 45 
Hydrobilirubin, 205 
Hydrocarbons, 91, 146 
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Hydrogen, 50 

antimonide, 87 

arBenide, 80 

peroxide, 60 

sulphide, 68 
Hydrometers, 30 
Hydroquinone, 173 
Hydroxides, 45 

INCLINATION of magnetic needle, 
26 
Indfcan, 205 

Indoxyl-potasBium sulphate, 205 
Induced current, 37 
Induction, electric, 29 

magnetic, 25 
Insulators, 28 
Intensity of current, 35 
Iodine, 66 
lodoethane. 151 
Iodoform, 150 
lodomethane, 149 
Iron, 135 

by hydrogen, 135 
Isomerism, 97 

JOHNSON^S picric acid test for 
glucose, 181 

KATHI0N8, 39 
Kathode, 31 
KermeB mineral, 88 
Knopfs solution, 189 



LABARRAQUE'S solution. 64 
Lactic fermentation, 153 
Lactose, 178 
Laevulose, 178 
Lampblack, 90 
Laughing gas, 74 
haw of conductivity, 28 

of electric attraction, 29 

of magnetic attraction, 26 
Lead, 119 

acetate, 121 

carbonate, 122 

chloride, 121 

chromate, 121 

hydrate, 120 

in water, testing for, 59 

iodide, 121 



Lead, nitrate, 121 

oxides, 120 

subacetate, 122 

sulphate, 121 

sulphide, 121 
Lecithin, 166 
LeclancM element, 83 
Leucine, 186 
Leucomaines, 197 
Leyden jar, 30 
Liebig's method for determining 

urea, 188 
Lime, 111 

chloride of. 64 

chlorinated, 64 

slaked, 112 

water, 112 
Lines, neutral, 25 
Liquid alkaloids, 192 
Liquor acidi arseniosi, 82 

arsenici et hydrarg. iodid., 82 

potassae, 100 

potass, arsenit., 82 

sodae, 104 

sodii arseniatis, 82 
Lithium, 109 

bromide, 109 

carbonate, 109 
Liter, 17 
Loadstone, 25 



MAGNESIA, 116 
Magnesium, 116 
carbonates, 117 
chloride, 117 
hydrate, 117 
oxide, 116 
phosphates, 117 
sulphate, 117 
Manganese, 134 
dioxide, 135 
Manganous sulphate, 135 
Magnetism, 25 

hypothesis of, 26 
Magnets, temporary, 25 
Marsh's test, 86 
Menthol, 169 
Mercuric chloride, 128 
iodide, 129 
nitrate, 130 
oxide, 128 
sulphide, 130 
Mercurous chloride^ t2& 
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Mercurous iodide, 129 

nitrate, 180 

oxide, 128 

sulphide, 130 
Mercury, 127 

ammoniated, 129 
Mercury, eyauide, 130 
Metals, 48 
Metameriitin, 97 
Methane, 147 
Methyl, 149 

alcohol, 151 

aldehyde, 159 

hydrate, 161 

salicylate, 158 
Methylic alcohol, 151 
Metre, 17 
Milk, 165 
Minium, 121 
Mixed ethers, 157 
Molecular weight, 47, 48 
Molecule, 22, 40 

condition of, 22 
Molecules, binary, 43 

naming of, 43, 44 

ternary, 43, 44 
Monobasic acids, 161 
Moore's test for glucose, 180 
Morphine, 193 
Mucin, 201 
Murexide test, 191 



NAPHTHALENE, 174 
Naphthols, 175 
Nascent state, 61 
Needles, astatic, 27 
Nickel, 140 

Nickelous bromide, 140 
Nicotine, 193 
Nitrates in water, 59 
Nitrobenzene, 170 
Nitrogen, 72 

dioxide, 75 

monoxide, 74 

oxides of, 74 

pentoxide, 75 

tetroxide, 75 

trioxide, 75 
Nitroglycerin, 164 
Nitrous ether, 157 
Non-conductors, 28 

metals, 48 
Notation, chemical , 40, 42 



OHM, 85 
Ohm's law, 86 
Oil of turpentine, 168 
Oleates, 163 
Olefins, 166 
Olein, 164 
Oleomargarin, 166 
Opium aUudoids, 198 
Organic matter in water, 57 
Oi^anized ferments, 152 
Orpiment, 81 
Oxidation, 52 
Oxides, 52 

of chlorine, 64 
Oxyacids, 45 
Oxygen, 62 
Oxyhsemoglobin, 208 
Oxyhydrogen flame, 08 
Ozone, 54 



PALMITIN, 164 
Pancreatin, 158 
Paraffin, 149 
Paraffins, 146 
Paraldehyde, 159 
Paramagnetism, 27 
Parchment paper, 176 
Paris green, 82, 126 
Pepsin, 152 
Peptone, 201 
Perissads, 42 
Petroleum, 148 
Pettenkofer's test for biliarf acids, 

186 
Phenol, 171 
Phenyl, 169 

hydrate, 171 
Phosphates, normal, neutral, and 

acid, 79 
Phosphine, 78 
Phosphorus, 76 

oxides of, 78 

red, 76 
Platinic chloride, 146 
Platinum, 145 
Polarization, 182 

of plates, 32 
Poles, magnetic, 25 
Polymerisin, 97 
Potassium, 99 

acetate, 103 

acid sulphate, 192 
tartrate, 103, 167 
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Potasslnin, bicarbonate, 108 

bromate, 101 

bromide, 101 

carbonate. 103 

chlorate, 102 

chloride, 101 

chromate, 102, 140 

citrate, 103 

cyanide, 101 

dichromate, 103, 141 

ferricyanlde, 08 

ferrocyanlde, 98 

fluoHde, 101 

hydrate, 101 

hypochlorite, 103 

iodide, 101 

nitrate, 102 

oxalate, 103, 166 

permanganate, 102, 135 

silicate, 98 

sulphate, 102 

Bulphide, 101 

sulphocyanide, 97 

tartrate, 10:^ 
Potential, M 
Protelde, 198 
PruHHian blue, 98, 139 
Ptyalln, 152 
Ptomaines, 197 
Purification of water, 59 
Pyknometer, 19 
Pyrocatechin, 173 
Pyroxilin, 176 

QUANTITY of current, 36 
Quinidine, 193 
Quinine, 193 



RADICALS, compound, 44 
Rain-water, 56 

Realgar. 81 

Reinsch^s test, 85 

Resistances, electric, 35 

Resorcin, 173 

River-water, 57 

Roberts' method for determining 
sugar in urine, 182 

Rochelle salt, 108 

Ruhmkorff coil, 37 

Russell and West's method for de- 
termining urea, 188 



SACCHAROSES, 176 
Saliein, 184 
Salts, 44, 45 

normal acid, basic, double, 46 

of lemon, 166 
Saltpetre, 102 
Saponiflcation, 164 
Saturated hydrocarbons, 146 
Scales, thermometric, 23 
Scheele's green, 82, 126 
Serumalbumin, 199 
Sewage in water, 57, 58 
Silicon, 98 
Silicic oxide, 98 
Silver, 132 

chloride, 183 

monoxide, 132 

nitrate, 132 

sulphide, 132 
Smee's element, 33 
Soaps, 164 
Sodium, 104 

bicarbonate, 106 

bromate, 106 

bromide. 106 

carbonate, 108 

chlorate, 106 

chloride, 105 

hydrate, 104 

hypochlorite, 64, 106 

hyposulphite, 71 

iodate, 106 

iodide, 106 

phosphates, 107 

potassium tartrate, 108, 167 

silicate, 98 

sulphate, 106 

sulphite, 107 

sulphocyanide, 97 

urate, 190 
Soluble ferments, 152 
Spring-water, 66 
Staas-Otto, method for extracting 

alkaloids, 192 
Stannic chloride, 142 

oxide, 142 
Stannous chloride, 142 

oxide, 142 
Starch, 177 
Stearin, 164 
Steel, 135 
Stibine, 47 
Stolchiometry, 47 
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Strychnine, I9i 
Sublimation, 56 
Substituted ammonias, 185 
Substitution compounds of hydro- 
carbons, 149 
Sulphides, 69 
Sulphur, 67 

dioxide, 69 

oxides of, 69 

trioxide, 70 
Symbols, 41 
Synthesis, 55 
Syrupus calcis, 112 



TANNIN, 184 
Tartar emetic, 88 
Taurin, 186 
Tension, electric, 34 
Terebentheue, 168 
Terpenes, 168 
Terpine hydrate, 168 
Test for arsenic in substance, 84 
Mitscherlich's for phosphorus, 

78 
sodium chloride in urine, 

105 
Tests for lead, 123 
Thermoelectricity, 30 
Thermometers, 20, 23 
Therraoscope, 22 
Tin, 141 
Toluene, 173 
Tri-broramethane, 150 
Trichloraldehyde, 159 
Trichlorraethane, 149 
Tri-iodomethane, 150 
Trinitroglycerin, 163 
Trinitrophenol, 172 
Triple-phosphate, 117 
Trommer^s test for glucose, 180 
Turnbuirs blue, 98 
Turpentines, 168 
Tyrosine, 186 



UNSATURATED 
146 
Uranium, 141 
acetate, 141 
nitrate, 141 



hydrocarbons, 



Urea, 187 

nitrate, 187 
oxalate, 187 
Urinometers, 20 
Urobilin, 205 
Uromelanin, 205 
Urozanthin, 205 



VERDIGRIS, 126 
Vermilion, 130 
Vinegar, 162 
Volatile fatty acids, 161 
Volt, 34 
Volumetric solutions, 63 



WATER, 65 
Water, alkaline, 60 

carbonated, 60 

chalybeate, 60 

composition of, 55 

hard, 56 

permanently hard, 56 

potable, 56 

saline, 60 

soft, 56 

sulphur, 60 

temporal:^ bard, 56 
Watertype, 45 
Weight, 17 

absolute, 17 

apparent, 17 

metric, 17 

specific, 17 
Well water, 57 
White precipitate, 129 
Wrought Iron, 135 
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ZINC, 118 
Zinc chloride, 118 
hydrate, 118 
oxide, 118 
sulphide, 119 
sulphate, 119 
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Adjunct Professor of Physiology, Colum- 
bia University, N. Y. (College of 
Physicians and Surgeons). 



WARREN P. LOMBARD, M. D., 

Professor of Physiology, University of 
Michigan. 

GRAHAM LUSK, Ph. D., 

Professor of Physiology, Yale Medical 
School. 

W. T. PORTER, M.D., 

Assistant Professor of Physiology, Har- 
vard Medical School. 

EDWARD T. REICHERT, M.D., 

Professor of Physiology, University of 
Pennsylvania. 

HENRT SEWALL, Ph.D., M. D.. 

Professor of Physiology, Medical Depart- 
ment, University of Denver. 
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For Sale by Subscription. 



AN AMERICAN TEXT-BOOK OF APPLIED THERAPEU- 
TICS. For the Use of Practitioners and Students. Edited by 
James C. Wilson, M. D., Professor of the Practice of Medicine and of 
Clinical Medicine in the Jefferson Medical College. One handsome octavo 
volume of 1 326 pages. Illustrated. Prices: Cloth, $7.00 net; Sheep or 
Half- Morocco, $%.QO net. 

The arrangement of this volume has been based, so far as possible, upon 
modern pathologic doctrines, beginning with the intoxications, and following 
with infections, diseases due to internal parasites, diseases of undetermined 
origin, and finally the disorders of the several bodily systems— digestive, re- 
spiratory, circulatory, renal, nervous, and cutaneous. It was thought proper to 
include also a consideration of the disorders of pregnancy. 

The list of contributors comprises the names of many who have acquired dis- 
tinction as practitioners and teachers of practice, of clinical medicine, and of 
the specialties. 

CONTRIBUTORS : 



Dr. I. E. Atkinson, Baltimore, Md. 
Sanger Brown, Chicago, III. 
John B. Chapin, Philadelphia, Pa. 
Wilh'am C Dabney, Charlottesville, Va. 
John Chalmers DaCosta, Philada., Pa. 
I. N. Uanforth, Chicago, III. 
John L. Dawson, Jr., Charleston, S. C. 
F. X. Dercum, Philadelphia, Pa. 
George Dock, Ann Arbor, Mich. 
Robert T. Exies, Jamaica Plain. Mass. 
Augustus A. Eshner, Philadelphia, Pa. 
J. T. Eskridge, Denver, Col. 
F. Forchheimer, Cincinnati, O. 
Carl Frese, Philadelphia, Pa. 
Edwin E. Graham, Philadelphia, Pa. 
John Guiteras, Philadelphia, Pa. 
Frederick P. Henry, Philadelphia, Pa. 
Guy Hinsdale, Philadelphia, Pa. 
Orville Horwitz, Philadelphia, Pa. 
W. W. Johnston, Washington, D. C. 
Ernest Laplace, Philadelphia, Pa. 
A. Laveran, Pans, France. 



Dr. James Hendrie Doyd, Philadelphia, Pa. 
John Noland Mackenzie, Baltimore, Md. 
J. W. McLiiughlin, Austin, Texas. 
A. Lawrence Mason, Boston, Mass. 
Charles K. Mills, Philadelphia, Pa. 
John K. Mitchell. Philadelphia, Pa. 
W. P. Northnip. New York City. 
William Osier, Baltimore, Md. 
Frederick A. Packard, Philadelphia, Pa. 
Theophilus Parvin, Philadelphia, Pa. 
Beaven Rake, London, England. 
E. O. Shakespeare, Philadelphia. Pa. 
Wharton Sinkler, Philadelphia. Pa. 
Louis Starr, Philadelphia, Pa. 
Henry W. Stelwagon, Philadelphia, Pa. 
James Stewart, Montreal, Canada. 
Charles G. Stockton, Buffalo, N. Y. 
Tames Tyson, Philadelphia, Pa. 
Victor C. Vaughan, Ann Arbor, Mich. 
James T. Whittaker, Cincinnati, O. 
J. C. Wilson, Philadelphia, Pa. 



The articlesy with two exceptions, are the contributions of American writers. 
"Written from the standpoint of the practitioner, the aim of the work is to facili- 
tate the application of knowledge to the prevention, the cure, and the allevia- 
tion of disease. The endeavor throughout has been to conform to the title of 
the book — Applied Therapeutics — to indicate the course of treatment to be 
pursued at the bedside, rather than to name a list of drugs that have been used 
at one time or another. 

While the scientific .superiority and the practical desirability of the metric 
system of weights and measures is admitted, it has not been deemed best to 
discard entirely the older system of figures, so that both sets have been given 
where occasion demanded. 



CATALOGUE OF MEDICAL WORKS. 



For Sale by Subscription. 



AN AMERICAN TEXT-BOOK OF OBSTETRICS. Edited by 
Richard C. Norris, M. D. ; Art Editor, Robert L. Dickinson, M. D. 
One handsome octavo volume of over looo pages, with nearly 900 colored 
and half-tone illustrations. Prices : Cloth, $7.00 ; Sheep or Half-Morocco, 
$8.00. 

The advent of each successive volume of the series of the American Text- 
Books has been signalized by the most flattering comment from both the Press 
and the Profession. The high consideration received by these text-books, and 
their attainment to an authoritative position in current medical literature, have 
been matters of deep international interest, which finds its fullest expression in 
the demand for these publications from all parts of the civilized world. 

In the preparation of the "American Text- Book of Obstetrics" the 
editor has called to his aid proficient collaboratore whose professional prominence 
entitles them to recognition, and whose disquisitions exemplify Practical 
Obstetrics. While these writere were each assigned special themes for dis- 
cussion, the correlation of the subject-matter is, nevertheless, such as ensures 
logical connection in treatment, the deductions of which thoroughly represent 
the latest advances in the science, and which elucidate the best modem methods 
of procedure. 

The more conspicuous feature of the treatise is its wealth of illustrative 
matter. The production of the illustrations had been in progress for several 
years, under the personal supervision of Robert L. Dickinson, M. D., to whose 
artistic judgment and professional experience is due the most sumptuously 
illustrated work of the period. By means of the photographic art, combined 
with the skill of the artist and draughtsman, conventional illustration is super- 
seded by rational methods of delineation. 

Furthermore, the volume is a revelation as to the possibilities that may be 
reached in mechanical execution, through the unsparing hand of its publisher. 

CONTRIBUTORS : 



Dr. James C. Cameron. 
£dward P. Davis. 
Robert L. Dickinson. 
Charles Warrington Earle. 

iames H. Etheridge. 
[enry J. Garripues. 
Barton Cooke Hirst. 
Charles Jewett. 



Dr. Howard A. Kelly. 
Richard C. Norris. 
Chauncey D. Palmer. 
Theophifus Parvin. 
George A. Piersol. 
Edward Reynolds. 
Henry Schwarz. 



'* At first glance we are overwhelmed by the magnitude of this work in several respects, 
viz. : First, by the size of the volume, then by the array of eminent teachers in this depart- 
ment who have taken part in its production, then by the profuseness and character of the 
illustrations, and last, but not least, the conciseness and clearness with which the text is ren- 
dered. This is an entirely new composition, embodying the highest knowledge of the art as 
it stands to-day by authors who occupy the front rank in their specialty, and there are many 
of them. We cannot turn over these pages without being struck by tne superb illustrations 
which adorn so many of them. We are confident that this most practical work will find 
instant appreciation by practitioners as well as students." — Neiv York Medical Times. 

Permit me to say that your American Text-Book of Obstetrics is the most magnificent 
medical work that 1 have ever seen. I congratulate you and thank you for this superb work, 
which alone is sufficient to place you first in the ranks of medical publishers. 

With profound respect I am sincerely yours, Alex. J. C. Skene. 
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For Sale by Subscription. 



AN AMERICAN TEXT-BOOK ON THE THEORY AND 
PRACTICE OF MEDICINE. By American Teachers. Edited 
by William Pepper, M. D., LL.D., Provost and Professor of the Theory 
and Practice of Medicine and of Clinical Medicine in the University of 
Pennsylvania. Complete in two handsome royal- octavo volumes of about 
looo pages each, with illustrations to elucidate the text wherever necessary. 
Price per Volume : Cloth, $S'O0 net; Sheep or Half-Morocco, $6.00 net. 



YOI.VME I. CONTAIlirS: 



Hygiene. — Fevers (Ephemeral, Simple Con- 
tinued, Typhus, Typhoid, Epidemic Cerebro- 
spinal Meningitis, and Relapsing). — Scarla- 
tina, Measles, Rothein, Variola, Varioloid, 
V jccinia, Varicella, Mumps, Whooping-cough, 
Anthrax, Hydrophobia, Trichinosis, Actino- 



mycosis, Glanders, and Tetanus. — Tubercu- 
losis, Scrofula, Syphilis, Diphtheria, Erysipe- 
las, Malaria. Cholera, and Yellow Fever. — 
Nervous, Muscular, and Mental Diseases etc. 



YOIiUaiE II. CONTAINS: 



Urine (Chemistry and Microscopy). — Kid- 
ney and Lungs. — Air-passages (Larynx and 
Bronchi) and Pleura. — Pharynx, OEsophagus, 
Stomach and Intestines (including Intestinal 
Parasites), Heart, Aorta, Arteries and Veins. 



— Peritoneum, Uver.and Pancreas. — Diathet- 
ic Diseases (Rheumatism, Rheumatoid Ar- 
thritis, Gout, Lithxmia, and Diabetes.) — 
Blood and Spleen. — Inflammation, Embolism, 
Thrombosis, F^er, and Bacteriol<^y. 



The articles are not written as though addressed to students in lectures, but 
are exhaustive descriptions of diseases, with the newest facts as regards Causa- 
tion, Symptomatology, Diagnosis, Prognosis, and Treatment, including a large 
number of approved formulae. The recent advances made in the study 
of the bacterial origin of various diseases are fully described, as well as the 
bearing of the knowledge so gained upon prevention and cure. The subjects 
of Bacteriology as a whole and of Immunity are fully considered in a separate 
section. 

Methods of diagnosis are given the most minute and careful attention, thus 
enabling the reader to learn the very latest methods of investigation without 
consulting works specially devoted to the subject. 

CONTRIBUTORS : 



Dr. J. S. Billings, Philadelphia. 
Francis Delafield, New York. 
Reginald H. Fitz, Boston. 

iames W. Holland, Philadelphia, 
lenry M. Lyman, Chicago. 
William Osier, Baltimore. 



Dr. William Pepper, Philadelphia. 
W. Gilman Thompson, New York. 
W. H. Welch, Baltimore. 
James T. Whittaker, Cincinnati. 
James C. Wilson, Philadelphia. 
Horatio C. Wood, Philadelphia. 



** We reviewed the first volume of this work, and said : ' It is undoubtedly one of the best 
text-books on the practice of medicine which we possess.' . A consideration of the second 
and last volume leads us to modify that verdict and to say that the completed work is, in our 
opinion, thb best of its kind it nas ever been our fortune to see. It is complete, thorough, 
accurate, and clear. It is well written, well arranged, well printed, well illustrated, and well 
bound. It is a model of what the modern text-book should be." — Ne^v York Medical yournal. 

'* A libiary upon modern medical art. The work must promote the wider diffusion of 
sound knowledge." — American Lancet. 

** A trusty counsellor for the practitioner or senior student, on which he may implicitly 
rely." — Edinburgh Medical yournal. 



CATALOGUE OF MEDICAL WORKS. 



For Sale by Subscription. 



AN AMERICAN TEXT-BOOK OF SURGERY. Edited by Wil- 
liam W. Keen, M. D., LL.D., and J. William White, M. D., Ph. D. 
Forming one handsome royal-octavo volume of 1250 pages (10x7 inches), 
with 500 wood-cuts in text, and 37 colored and half-tone plates, many of 
them engraved from original photographs and drawings furnished by the 
authors. Prices : Cloth, 1^7 .00 net; Sheep or Half-Morocco, ^8.00 net. 

SECOND EDITION, REVISED AND ENLARGED, 

With a Section devoted to *' The Use of the Rontgen Rays in Surgery." 

The want of a text-book which could be used by the practitioner and at the 
same time be recommended to the medical student has been deeply felt, espe- 
cially by teachers of surgery; hence, when it was suggested to a number of 
these that it would be well to unite in preparing a text-book of this description, 
great unanimity of opinion was found to exist, and the gentlemen below named 
gladly consented to join in its production. While there is no distinctive Amer- 
ican Surgery, yet America has contributed very largely to the progress of modern 
surgery, and among the foremost of those who have aided in developing this art 
and science will be found the authors of the present volume. All of tbem are 
teachers of surgery in leading medical schools and hospitals in the United States 
and Canada. 

Especial prominence has been given to Surgical Bacteriology, a feature which 
is believed to be unique in a surgical text-book in the English language. Asep- 
sis and Antisepsis have received particular attention. The text is brought well 
up to date in such important branches as cerebral, spinal, intestinal, and pelvic 
surgery, the most important and newest operations in these departments being 
described and illustrated. 

The text of the entire book has been submitted to all the authors for their 
mutual criticism and revision — an idea in book- making that is entirely new and 
original. The book as a whole, therefore, expresses on all the important sur- 
gical topics of the day the consensus of opinion of the eminent surgeons who 
have joined in its preparation. 

One of the most attractive features of the book is its illustrations. Very 
many of them are original and faithful reproductions of photographs taken 
directly from patients or from specimens. 



CONTRIBUTORS : 



Dr. Charles H Burnett, Philadelphia. 
Phineas S. Conner, Cincinnati. 
Frederic S. Dennis, New York. 
William W. Keen, Philadelphia. 
Charles B. Nancrede, Ann Arbor, Mich, 
Roswell Park. Buffalo, N. Y. 
Lewis S. Pilcher, New York. 



Dr. Nicholas Senn, (Chicago. 

Francis J. Shepherd. Montreal, Canada. 
Lewis A. Stimson, New York. 
William Thomson, Philadelphia. 
J. Collins Warren, Boston. 
J. WilUam White, Philadelphia. 



*.lf this text-book is a fair reflex of the present position of American surgery, we must 
admit it is of a very high order of meric, and that English surgeons will have to look very 
carefully to their laurels if they are to preserve a position in the van of surgical practice."— 
London Lancet, 
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For Sale by Subscription. 



AN AMERICAN TEXT-BOOK OP GYNECOLOGY, MEDICAL 
AND SURGICAL, for the use of Students and Practitioners. 
Edited by J. M. Baldy, M. D. Forming a handsome royal-octavo volume, 
with 360 illustrations in text and 37 colored and half-tone plates. Prices : 
Cloth, $6.00 net; Sheep or Half-Morocco, IJ7.00 net. 

In this volume all anatomical descriptions, excepting those essential to a clear 
understanding of the text, have been omitted, the illustrations being lai^ely de- 
pended upon to elucidate the anatomy of the parts. This work, which is 
thoroughly practical in its teachings, is intended, as its title implies, to be a 
working text-book for physicians and students. A clear line of treatment has 
been laid down in every case, and although no attempt has been made to dis- 
cuss mooted points, still the most important of these have been noted and ex- 
plained. The operations recommended are fully illustrated, so that the reader, 
having a picture of the procedure described in the text under his eye, cannot fail 
to grasp the idea. All extraneous matter and discussions have been carefully 
excluded, the attempt being made to allow no unnecessary details to cumber 
the text. The subject-matter is brought up to date at every point, and the 
work is as nearly as possible the combined opinions of the ten specialists who 
figure as the authors. 

The work is well illustrated throughout with wood-cuts, half-tone and 
colored plates, mostly selected from the authors' private collections. 



COBTTRIBUTORS : 



Dr. Henry T. Byford. 
John M. Baldy. 
Edwin Cragin. 
I. H. Etheridge. 
William Goodell. 



Dr. Howard A. Kelly. 
Florian Krug. 
E. E. Montgomery. 
William R. Pryor. 
George M. Tattle. 



" The most notable contribution to gynecological literature since 1887, .... and the most 
complete exponent of gynecology which we have. No subject seems to have been neglected, 
.... and the gynecologist and surgeon, and the general practitioner who has any desire 
to practise diseases of women, will find it of practical value. In the matter of illustrations 
and plates the book surpasses anything we have seen." — Boston Medical and Surgical 
yournal. 

"A valuable addition to the literature of Gynecology. The writers are progressive, 
aggressive, and earnest in their convictions." — Medical News, Philadelphia. 

" A thoroughly modem text-book, and gives reliable and well-tempered advice and in- 
struction." — Edinburgh Medical Journal. 

** The harmony of its conclusions and the homogeneity of its style give it an individuality 
which suggests a single rather than a multiple authorship." — Annals of Surgery, 

" It must command attention and respect as a worthy representation of our advanced 
clinical teaching." — American journal of Medical Sciences. 



CATALOGUE OF MEDICAL WORKS, 



For Sale by Snbscriptioiu 

AN AMERICAN TEXT-BOOK OP THE DISEASES OP CHIL- 
DREN. By American Teachers. Edited by Louis Starr, M. D., 
assisted by Thompson S. Westcott, M. D. In one handsome royal-8vv> 
volume of 1190 pages, profusely illustrated with wood-cuts, half-tone and 
colored plates. Net Prices : Cloth, IJ7.00 ; Sheep or Half-Morocco, $8.00. 

The plan of this work embraces a series of original articles written by some 
sixty well-known psediatrists, representing collectively the teachings of the most 
prominent medical schools and colleges of America. The work is intended to 
be a PRACTICAL book, suitable for constant and handy reference by the practi- 
tioner and the advanced student. 

One decided innovation is the large number of authors, nearly every article 
being contributed by a specialist in the linj on which he writes. This, while 
entailing considerable labor upon the editors, has resulted in the publication of 
a work thoroughly new and abreast of the times. 

Especial attention has been given to the latest accepted teachings upon the 
etiology, symptoms, pathology, diagnosis, and treatment of the disorders of chil- 
dren, with the introduction of many special formulae and therapeutic procedures. 

Special chapters embrace at unusual length the Diseases of the Eye, Ear, 
Nose and Throat, and the Skin ; while the introductory chapters cover fully the 
important subjects of Diet, Hygiene, Exercise, Bathing, and the Chemistry of 
Food. Tracheotomy, Intubation, Circumcision, and such minor surgical pro- 
cedures coming within the province of the medical practitioner are carefully 
considered. 

COBTTaieVTORS t 



Dr. S. S. Adams, Washincton. 

John Ashhurst, Jr., Pniladelphia. 
A. D. Blackader, Montreal, Canada. 
Dillon Brown, New York. 
Edward M. Buckingham, Boston. 
Charles W. Burr, Philadelphia. 
W. E. Casselberry, Chicago. 
Henry Dwight Cnapin, New York. 
W. S. Christopher, Chicago. 
Archibald Church, Chicago 
Floyd M. Crandall, New York. 
Andrew F. Currier, New York. 
Roland G. Curtin, Philadelphia 
J. M. DaCosta, Philadelphia. 
1. N. Danforth, Chicago. 
Edward P. Davis, Philadelphia. 
John B. Deaver, Philadelphia. 
G. E. de Schweinitz, Philadelphia. 
John Doming, New York. 
Charles Warrington Earle, Chicago. 
Wm. A. Edwards, San Diego, Cal. 
F. Forchheimer, Cincinnati. 
J. Henry Fruitnight, New York. 
Landon Carter Gray, New York. 
1. P. Crozer Griffith, Philadelphia. 
W. A. Hardaway. St. Louis. 
M. P Hatfield, Chicago. 
Barton Cooke Hirst, Philadelphia. 
H. Illoway, Cincinnati. 
Henry Jackson, Boston. 
Charles G. Jennings, Detroit. 
Henry KopTik« New York. 



Dr. Thomas S. Latimer, Baltimore. 
Albert R. Leeds, Hoboken, N. J. 
J. Hendrie Lloyd, Philadelphia. 
George Roe Lockwood, New York. 
Henry M. Lyman, Chicago. 
Francis T. Miles, Baltimore. 
Charles K. Mills, Philadelphia. 
John H. Musser, Philadelphia. 
Thomas R. Neilson, Philadelphia. 
W. P. Northrup, New York. 
William Osier, Baltimore. 
Frederick A. Packard, Philadelphia. 
William Pepper, Philadelphia. 
Frederick Peterson, New York. 
W. T, Plant, Syracuse, New York. 
William M. Powell, Atlantic City. 
B. Alexander Randall, Philadelphia. 
Edward O. Shakespeare, Philadelphia 
F. C. Shattuck, Boston. 
J. Lewis Smith, New York. 
Louis Starr, Philadelphia. 
M. Allen Starr, New York. 
J. Madison Taylor, Philadelphia. 
Charles W. Townsend, Boston. 
Tames Tyson, Philadelphia. 
W. S. Thayer, Baltimore. 
Victor C. Vaughan, Ann Arbor, Mioi 
Thompson S. Westcott, Philadelphia. 
Henry R. Wharton, Philadelphia. 
^. William White^ Philadelphia. 
[. C. Wilson, Philadelphia. 



J: 
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A NEW PRONOUNCING DICTIONARY OP MEDICINE, with 
Phonetic Pronunciation, Accentuation, Etymology, etc. By John 
M. Keating, M. D., LL.D., Fellow of the College of Physicians of Phila- 
delphia; Vice-President of the American Paediatric Society; Ex-President 
of the Association of Life Insurance Medical Directors ; Editor " Cyclo- 
paedia of the Diseases of Children," etc.; and Henry Hamilton, author 
of " A New Translation of VirgiPs iEneid into English Rhyme ;" co- 
author of " Saunders' Medical Lexicon," etc. ; with the Collaboration of 
J. Chalmers DaCosta, M. D., and Frederick A. Packard, M. D. 
With an Appendix containing important Tables of Bacilli, Micrococci, 
Leucomalnes, Romaines, Drugs and Materials used in Antiseptic Sur- 
gery, Poisons and their Antidotes, Weights and Measures, Thermometric 
Scales, New Official and Unofficial Drugs, etc. One very attractive volume 
of over 800 pages. Second Revised Edition. Prices : Cloth, ^5.00 net ; 
Sheep or Half-Morocco, $6.00 net ; with Denison*s Patent Ready- Refer- 
ence Index; without patent index. Cloth, $4.00 net; Sheep or Half- 
Morocco, $5.00 net. 

PROFESSIONAIi OPIBTIONS. 

" I am much pleased with Keating's Dictionary, and shall take pleasure in recommending 
it to my classes." 

Hbnky M. Lyman, M. D.. 
Professor of Principles and Practice of Medicine ^ Rush Medical College^ Chicago^ III. 

" I am convinced that it will be a very valuable adjunct to my study-table, convenient in 
size and sufficiently full for ordinary use." 

C. A. LiNDSLBV, M. D., 
Professor of Theory and Practice of Medicine , MediccU Dept. Yale University: 

Secretary Connecticut State Board of Healthy New Haven, Conn, 



AUTOBIOGRAPHY OF SAMUEL D. GROSS, M. D., Emeritus Pro- 
fessor of Surgery in the JefTerson Medical College of Philadelphia, with 
Reminiscences of His Times and Contemporaries. Edited by his sons, 
Samuel W. Gross, M. D., LL.D., late Professor of Principles of Surgery 
and of Clinical Surgery in the Jefferson Medical College, and A. Haller 
Gross, A. M., of the Philadelphia Bar. Preceded by a Memoir of Dr. 
Gross, by the late Austin Flint, M. D., LL.D. In two handsome volumes, 
each containing over 400 pages, demy 8vo, extra cloth, gilt tops, with fine 
Frontispiece engraved on steel. Price per Volume, IJ2.50 net. 

This autobiography, which was continued by the late eminent sui^eon until 
within three months of his death, contains a full and accurate history of his 
early struggles, trials, and subsequent successes, told in a singularly interesting 
and charming manner, and embraces short and graphic pen-portraits of many 
of the most distinguished men — surgeons, physicians, divines, lawyers, states- 
men, scientists, etc. — with whom he was brought in contact in America and in 
Europe ; the whole forming a retrospect of more than three-quarters of a century. 



CATALOGUE OF MEDICAL WORKS, II 



SURGICAL PATHOLOGY AND THERAPEUTICS. By John 
COLUNS Warren, M. D., LL.D., Professor of Surgery, Medical Depart- 
ment Harvard University ; Surgeon to the Massachusetts General Hospital, 
etc. A handsome octavo volume of 832 pages, with 136 relief and litho- 
graphic illustrations, "^"^ of which are printed in colors, and all of which 
were drawn by William J. Kaula from original specimens. Prices : Cloth, 
^6.00 liet; Half-Morocco, $7.00 net. 

" The volume is for the bedside, the amphitheatre, and the ward. It deals 
with things not as we see them through the microscope alone, but as the prac- 
titioner sees their effect in his patients ; not only as they appear in and affect 
culture-media, but also as they influence the human body ; and, following up 
the demonstrations of the nature of diseases, the author points out their logical 
treatment." {^New York Medical Journal). " It is the handsomest specimen 
of book-making * * * that has ever been issued from the American medical 
press " (American Jow-nal of the Medical Sciences ^ Philadelphia). 

Without Exception, the Xllustrations are the Best ever Seen in a 

Work of this Kind. 

"A most striking and very excellent feature of this book is its illustrations. Without ex- 
ception, from the point of accuracy and artistic merit, they are the best ever seen in a work 
of this kind. * * * Many of those representing microscopic pictures are so perfect in their 
coloring and detail as almost to give the beholder the impression that he is looking down the 
barrel of a microscope at a well-mounted section. " — Annals of Surgery, Philadelphia. 

PATHOLOGY AND SURGICAL TREATMENT OF TUMORS. 

By N. Senn, M. D., Ph. D., LL. D., Professor of Practice of Surgery and 
of Clinical Sui^ery, Rush Medical College ; Professor of Surgery, Chicago 
Polyclinic ; Attending Surgeon to Presbyterian Hospital ; Surgeon-in-Chief, 
St. Joseph's Hospital, Chicago. One volume of 710 pages, with 515 
engravings, including full-page colored plates. Prices : Cloth, ;^6.oo net ; 
Half-Morocco, $7.00 net. 

Books specially devoted to this subject are few, and in our text-books and 
systems of surgery this part of surgical pathology is usually condensed to a de- 
gree incompatible with its scientific and clinical importance. The author spent 
many years in collecting the material for this work, and has taken great pains 
to present it in a manner that should prove useful as a text-book for the student, 
a work of reference for the busy practitioner, and a reliable, safe guide for the 
sui^eon. The more difficult operations are fully described and illustrated. More 
than one hundred of the illustrations are original, while the remainder were 
selected from books and medical journals not readily accessible. 

** The most exhaustive of any recent book in English on this subject. It is well illus- 
trated, and will doubtless remain as the principal monograph on the subject in our language 
for some years. The book is handsomely illustrated and printed, .... and the author has 
given a notable and lasting contribution to surgery." — yournal of American Medical Asso- 
ciation, Chicago. 
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MEDICAL DIAGNOSIS. By Dr. Oswald Vierordt, ProfeKor of 
Medicine at the University of Heidelberg. Translated, with additioiis, 
from the Second Enlarged German Edition, with the author's peimissioii, 
by Francis H. Stuart, A. M., M. D. Third and Revised EditioiL In 
one handsome royal-octavo volume of 700 pages, 178 fine wood-cots in 
text, many of which are in colors. Prices : Cloth, I4.00 net ; Sheep or 
Half-Morocco, ^5.00 net 

In this work, as in no other hitherto published, are given full and accurate 
explanations of the phenomena observed at the bedside. It is distinctly a clin- 
ical work by a master teacher, characterized by thoroughness, fulness, and accu- 
racy. It is a mine of information upon the points that are so often passed over 
without explanation. Especial attention has been given to the germ-theory as a 
factor in the origin of disease. 

This valuable work is now published in German, English, Russian, and 
Italian. The issue of a third American edition within two years indicates the 
favor with which it has been received by the profession. 

THE PICTORIAL ATLAS OP SKIN DISEASES AND SYPHI- 
LITIC AFFECTIONS. (American Edition.) Translation from 
the French. Edited by J. J. Pringle, M. B., F. R. C. P., Assistant Phy- 
sician to, and Physician to the department for Diseases of the Skin at, the 
Middlesex Hospital, London. Photo-lithochromes from the famous models 
of dermatological and syphilitic cases in the Museum of the Saint-Louis 
Hospital, Paris, with explanatory wood-cuts and letter-press. In 12 Pkrts, 
at $3.00 per Part. Parts I to 8 now ready. 

"The plates are beautifully executed." — ^Jonathan Hutchinson, M. D. (Lradon 

Hospital). 

" The plates in this Atlas are remarkably accurate and artistic reproductions of Mical 
examples of skin disease. The work will be of great value to the practitioner and student." 
— William Anderson, M. D. (St. Thomas Hospital). 

*' If the succeeding parts of this Atlas are to be similar to Part x, now before us, we hare 
no hesitation in cordially recommending it to the favorable notice of our readers as one of 
the finest dermatological atlases with which we are acquainted.** — Glasgow Medicai yemmml, 

Aug., 1895. 

" Of all the atlases of skin diseases which have been published in recent years, the present 
one promises to be of greatest interest and value, especially from the standpoint of the 
general practitioner." — Atnerican Medico- Surgical Bulletin, Feb. 22, 1896. 

"The introduction of explanatory wood-cuts in the text is a novel and most important 
feature which greatly furthers the easier understanding of the excellent plates, than which 
nothing, we venture to say, has been seen better in point of correctness, beauty, and general 
merit." — Neiv York Medical Journal , Feb. 15, 1896. 

" An interesting feature of the Atlas is the descriptive text, which is written for each picture 
bv the physician who treated the case or at whose instigation the models have been made. 
We predict for this truly beautiful work a large circulation in all parts of the medical world 
where the names St. Louis and Baretta have preceded it." — Medical Record, N. Y., Feb. i, 
1896. 
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PRACTICAL POINTS IN NURSING. For Nurses in Private 
Practice. By Emily A. M. Stoney, Graduate of the Training-School 
for Nurses, Lawrence, Mass. ; Superintendent of the Training-School for 
Nurses, Carney Hospital, South Boston, Mass. 456 pages, handsomely 
illustrated with 73 engravings in the text, and 9 colored and half-tone 
plates. Cloth. Price, %\.^^ net. 

SECOND EDITION, THOROUGHLY REVISED. 

In this volume the author explains, in popular language and in the shortest 
possible form, the entire range oi private nursing as distinguished from hospital 
nursing, and the nurse is instructed how best to meet the various emergencies of 
medical and surgical cases when distant from medical or surgical aid or when 
thrown on her own resources. 

An especially valuable feature of the work will be found in the directions to 
the nurse how to improvise everything ordinarily needed in the sick-room, where 
the embarrassment of the nurse, owing to the want of proper appliances, is fre- 
quently extreme. 

The work has been logically divided into the following sections : 

I. The Nurse : her responsibilities, qualifications, equipment, etc. 
II. The Sick- Room : its selection, preparation, and management. 

III. The Patient : duties of the nurse in medical, surgical, obstetric, and gyne- 

cologic cases. 

IV. Nursing in Accidents and Emergencies. 
V. Nui-sing in Special Medical Cases. 

VI. Nursing of the New-born and Sick Children. 
VII. Physiology and Descriptive Anatomy. 

The Appendix contains much information in compact form that will be found 
of great value to the nurse, including Rules for Feeding the Sick ; Recipes for 
Invalid Foods and Beverages ; Tables of Weights and Measures ; Table for 
Computing the Date of Lal)or; List of Abbreviations ; Dose-List; and a full 
and complete Glossary of Medical Terms and Nursing Treatment. 

"This is a well-written, eminently practical volume, which covers the entire range of 
private nursing as distinguished from hospital nursing, and instructs the nurse how best to 
meet the various emergencies which may arise and how to prepare everything ordinarily 
needed in the illness of her patient." — American Journal of Obstetrics and Diseases of 
Women and Children, Aug., 1896. 

A TEXT-BOOK OF BACTERIOLOGY, including the Etiology and 
Prevention of Infective Diseases and an account of Yeasts and Moulds, 
Hsematozoa, and Psorosperms. By Edgar M. Crookshank, M. B., Pro- 
fessor of Comparative Pathology and Bacteriology, King's College, London. 
A handsome octavo volume of 700 pages, with 273 engravings in the text, 
and 22 original and colored plates. Price, 1^6.50 net. 

This book, though nominally a Fourth Edition of Professor Crookshank's 
" Manual of Bacteriology," is practically a new work, the old one having 
been reconstructed, greatly enlarged, revised throughout, and largely rewritten, 
forming a text-book for the Bacteriological Laboratory, for Medical Ofticers of 
Health, and for Veterinary Inspectors. 
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A TEXT-BOOK OF HISTOLOGY, DESCRIPTIVE AND PRAC- 
TICAL. For the Use of Students. By Arthur Clarkson, M. B., 
CM., Edin., formerly Demonstrator of Physiology in the Owen's College, 
Manchester; late Demonstrator of Physiology in the Yorkshire College, 
Leeds. Large 8vo, 554 pages, with 22 engravings in the text, and 174 
beautifully colored original illustrations. PHce, strongly bound in Cloth, 
|(6.oo net. 

The purpose of the writer in this work has been to furnish the student of His- 
tology, in one volume, with both the descriptive and the practical part of the 
science. The first two chapters are devoted to the consideration of the general 
methods of Histolc^ ; subsequently, in each chapter, the structure of the tissue 
or organ is first systematically described, the student is then taken tutorially over 
the specimens illustrating it, and, finally, an appendix affords a short note of the 
methods of preparation. 

" We would most cordially recommend it to all students of histology." — Dublin Medical 
yournat. 

" It is pleasant to give unqualified praise to the colored illustrations ; . . . the standard is 
high, and many of them are not only extremely beautiful, but verv clear and demonstra- 
tive. . . . The plan of the book is excellent." — Liverpool Medical yournal. 

ARCHIVES OF CLINICAL SKIAGRAPHY. By Sydney Rowland, 
B. A., Camb. A series of collotype illustrations, with descriptive text, 
illustrating the applications of the New Photography to Medicine and Sur- 
gery. Price, per Part, $1.00. Parts I. to V. now ready. 

The object of this publication is to put on record in permanent form some of 
the most striking applications of the new photography to the needs of Medicine 
and Surgery. 

The progress of this new art has been so rapid that, although Prof. R5ntgen's 
discovery is only a thing of yesterday, it has aheady taken its place among the 
approved and accepted aids to diagnosis. 

WATER AND WATER SUPPLIES. By John C. Thresh, D. Sc, 
M. B., D. P. H., Lecturer on Public Health, King's College, London ; 
Editor of the "Journal of State Medicine," etc. l2mo, 438 pages, illus- 
trated. Handsomely bound in Cloth, with gold side and back stamps. 
Price, $2.25 net. 

This work will furnish any one interested in public health the information 
requisite for forming an opinion as to whether any supply or proposed supply 
is sufficiently wholesome and abundant, and whether the cost can be considered 
reasonable. 

The work does not pretend to be a treatise on Engineering, yet it contains 
sufficient detail to enable any one who has studied it to consider intelligently any 
scheme which may be submitted for supplying a community with water. 
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DISEASES OP THE EYE. A Hand-Book of Ophthalmic Prac- 
tice. By G. E. DE ScHWEiNiTZ, M. D., Pirofessor of Ophthalmology in 
the Jefferson Medical College, Philadelphia, etc. A handsome royal- 
octavo volume of 679 pages, with 256 fine illustrations, many of which are 
original, and 2 chromo-lithographic plates. Prices: Cloth, ^4.00 net; 
Sheep or Half-Morocco, $5.00 net. 

The object of this work is to present to the student, and to the practitioner 
who is beginning work in the fields of ophthalmology, a plain description of the 
optical defects and diseases of the eye. To this end special attention has been 
paid to the clinical side of the question ; and the method of examination, the 
symptomatology leading to a diagnosis, and the treatment of the various ocular 
defects have been brought into prominence. 

SECOND EDITION, REVISED AND GREATLY ENLARGED. 

The entire book has been thoroughly revised. In addition to this general 
revision, special paragraphs on the following new matter have been introduced : 
Filamentous Keratitis, Blood -staining of the Cornea, Essential Phthisis Bulbi, 
Foreign Bodies in the Lens, Circinate Retinitis, Symmetrical Changes at the 
Macula Lutea in Infancy, Hyaline Bodies in the Papilla, Monocular Diplopia, 
Subconjunctival Injections of Germicides, Infiltration- Anaesthesia, and Steriliza- 
tion of Collyria. Brief mention of Ophthalmia Nodosa, Electric Ophthalmia, 
and Angioid Streaks in the Retina also finds place. An Appendix has been 
added, containing a full description of the method of determining the corneal 
astigmatism with the ophthalmometer of Javal and Schiotz, and the rotations 
of the eyes with the tropometer of Stevens. The chapter on Operations has 
been enlarged and rewritten. 

** A clearly written, comprehensive manual. . . . One which we can commend to students 
as a reliable text-book, written with an evident knowledge of the wants of those entering upon 
the study of this special branch of medical science."— ifr/VwA Medical Journal. 

" The work is characterized by a lucidity of expression which leaves the reader in no 
doubt as to the meaning of the language employed. . . . We know of no work in which 
these diseases are dealt with more satisfcictorily, and indications for treatment more clearly 
given, and in harmony with the practice of the most advanced ophthalmologists." — Mari- 
time Medical Ne7vs. 

" It is hardly too much to say that for the student and practitioner beginning the study of 
Ophthalmology, it is the best single volume at present puolished." — Medical News. 

" The latest and one of the best books on Ophthalmology. The book is thoroughly up to 
date, and is certainly a work which not only commends itself to the student, but is a ready 
reference for the busy practitioner." — International Medical Review. 

PROFENSIONAI« OPINIONS. 

** A work that will meet the requirements not only of the specialist, but of the general 
practitioner in a rare degree. I am satisfied that unusual success awaits it." 

William Pepper, M. D. 

Provost and Professor 0/ Theory and Practice of Medicine and Clinical Medicine 

in the University of Pennsylvania. 

" Contains in concise and reliable form the accepted views of Ophthalmic Science." 

William Thomson, M. D., 
Professor of Ophthalmology, Jefferson Medical College, Philadelphia, Pa. 
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TEXT-BOOK UPON THE PATHOGENIC BACTERIA. Spe- 
cially written for Students of Medicine. By Joseph McFarland, 
M. D., Professor of Pathology and Bacteriology in the Medico-Chirurgical 
College of Philadelphia, etc. 359 pages, finely illustrated. Price, Cloth, 
^2.50 net. 

The book presents a concise account of the technical procedures necessary in 
the study of Bacteriology. It describes the life-history of pathogenic bacteria, and 
the pathological lesions following invasion. 

The work is intended to be a text-book for the medical student and for the 
practitioner who has had no recent laboratory training in this department of medi- 
cal science. The instructions given as to needed apparatus, cultures, stainings, 
microscopic examinations, etc., are ample for the student's needs, and will afford 
to the physician much information that will interest and profit him relative to a 
subject which modern science shows to go far in explaining the etiology of many 
diseased conditions. 

The illustrations have been gathered from standard sources, and comprise the 
best and most complete aggregation extant. 

" It is excellently adapted for the medical students and practitioners for whom it is avowedly 
written. . . . The descriptions given are accurate and readable, and the book should prove 
useful to those for whom it is written. — London Lancet, Aug. 29, 1896. 

" The author has succeded admirably in presenting the essential details of bacteriological 
technics, together with a judiciously chosen summary of our present knowledge of pathogenic 
bacteria. . . . The work, we think, should have a wide circulation among English-speaking 
students of medicine." — N. Y. Medical Journal, April 4, 1896. 

" The book will be found of considerable use by medical men who have not had a special 
bacteriological training, and who desire to understand this important branch of medical 
science." — Edinburgh Medical Journal, July, 1896. 

LABORATORY GUIDE FOR THE BACTERIOLOGIST. By 

Langdon Frothingham, M. D. V., Assistant in Bacteriology and Veteri- 
nary Science, Sheffield Scientific School, Yale University. Illustrated. 
Price, Cloth, 75 cents. 

The technical methods involved in bacteria-culture, methods of staining, and 
microscopical study are fully described and arranged as simply and concisely as 
possible. The book is especially intended for use in laboratory work 

" It is a convenient and useful little work, and will more than repay the outlay necessary 
for its purchase in the saving of time which would otherwise be consumed in looking up the 
various points of technique so clearly and concisely laid down in its pages." — American Med.- 
Surg. Bulletin. 

FEEDING IN EARLY INFANCY. By Arthur V. Meigs, M. D. 
Bound in limp cloth, flush edges. Price, 25 cents net. 

Synopsis : Analyses of Milk — Importance of the Subject of Feeding in Early 
Infancy — Proportion of Casein and Sugar in Human Milk — Time to Begin Arti- 
ficial Feeding of Infants — Amount of Food to be Administered at Each Feed- 
ing — Intervals between Feedings — Increase in Amount of Food at Different 
Periods of Infant Development — Unsuitableness of Condensed Milk as a Sub- 
stitute for Mother's Milk — Objections to Sterilization or " Pa.steurization " of 
Milk — Advances made in the Method of Artificial Feeding of Infants. 
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ESSENTIALS OF ANATOMY AND MANUAL OF PRACTI- 
CAL DISSECTION, containing «* Hints on Dissection '* By Charles 
B. Nancrede, M. D., Professor of Surgery and Clinical Surgery in the 
University of Michigan, Ann Arbor; Corresponding Member of the Royal 
Academy of Medicine, Rome, Italy ; late Surgeon Jefferson Medical Col- 
lege, etc. Fourth and revised edition. Post 8vo, over 500 pages, with 
handsome full -page lithographic plates in colors, and over 200 illustrations. 
Price : Extra Cloth or Oilcloth for the dissection-room, ;{i2.oo net. 

Neither pains nor expense has been spared to make this work the most ex- 
haustive yet concise Student's Manual of Anatomy and Dissection ever pub- 
lished, either in America or in Europe. 

The colored plates are designed to aid the student in dissecting the muscles, 
arteries, veins, and nerves. The wood-cuts have all been specially drawn and 
engraved, and an Appendix added containing 60 illustrations representing the 
structure of the entire human skeleton, the whole being based on the eleventh 
edition of Gray's Anatomy, 



''The plates are of more than ordinary excellence, and are of especial value to students in 
their work in the dissecting-room."— yi?«r«a/ 0/ American Medical Association. 

" Should be in the hands of every medical student." — Cleveland Medical Gazette, 

*' A concise and judicious work." — Buffalo Medical and Surgical Journal. 

A MANUAL OF PRACTICE OF MEDICINE. By A. A. Stevens, 
A. M., M. D., Instructor of Physical Diagnosis in the University of Penn- 
sylvania, and Demonstrator of Pathology in the Woman's Medical College 
of Philadelphia. Specially intended for students preparing for graduation 
and hospital examinations, and includes the following sections : General 
Diseases, Diseases of the Digestive Organs, Diseases of the Respiratory 
System, Diseases of the Circulatory System, Diseases of the Nervous Sys- 
tem, Diseases of the Blood, Diseases of the Kidneys, and Diseases of the 
Skin. Each section is prefaced by a chapter on General Symptomatology. 
Post 8v(), 512 pages. Numerous illustrations and selected formulae. 
Price, ^2.50. 

FOURTH EDITION, REVISED AND ENLARGED. 

Contributions to the science of medicine have poured in so rapidly during the 
last quarter of a century that it is well-nigh impossible for the student, with the 
limited time at his disposal, to master elaborate treatises or to cull from them 
that knowledge which is absolutely essential. From an extended experience in 
teaching, the author has been enabled, by classification, to group allied symp- 
toms, and by the judicious elimination of theories and redundant explanations 
to bring within a comparatively small compass a complete outline of the prac- 
tice of medicine. 



•I 
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MANUAL OP MATERIA MEDICA AND THERAPEUTICS. 
By A. A. Stevens, A. M., M. D., Instructor of Physical Diagnosis in the 
University of Pennsylvania, and Demonstrator of Pathology in the Woman's 
Medical College of Philadelphia. 445 pages. Price, Cloth, ^2.25. 

SECOND EDITION, REVISED. 

This wholly new volume, which is based on the last edition of the Pharma- 
copceia, comprehends the following sections : Physiological Action of Drugs ; 
Drugs ; Remedial Measures other than Drugs ; Applied Therapeutics ; Incom- 
patibility in Prescriptions ; Table of Doses ; Index of Drugs ; and Index of 
Diseases ; the treatment being elucidated by more than two hundred formulae. 

" The author is to be congratulated upon having presented the medical student with as 
accurate a manual of therapeutics as it is possible to prepare." — Therapeutic Gazette. 

*' Far superior to most of iu class ; in fact, it is very good. Moreover, the book is reliable 
and accurate." — New York Medical Journal. 



** The author has faithfully presented modern therapeutics in a comprehensive work, . . . 
td it will be found a reliable guide."— University Medical Magazine, 



and 



NOTES ON THE NEWER REMEDIES: their Therapeutic Ap- 
plications and Modes of Administration. By David Cerna, M. D., 
Ph. D., Demonstrator of and Lecturer on Experimental Therapeutics in 
the University of Pennsylvania. Post-octavo, 253 pages. Price, jfi.25. 

SECOND EDITION, RE-WRITTEN AND GREATLY ENLARGED. 

The work takes up in alphabetical order all the newer remedies, giving their 
physical properties, solubility, therapeutic applications, administration, and 
chemical formula. 

It thus forms a very valuable addition to the various works on therapeutics 
now in existence. 

Chemists are so multiplying compounds, that, if each compound is to be thor- 
oughly studied, investigations must be carried far enough to determine the prac- 
tical importance of the new agents. 

''Especially valuable because of its completeness, its accuracy, its systematic consider- 
ation of the properties and therapy of many remedies of which doctors generally know but 
little, expressed in a brief yet terse manner." — Chicago Clinical Review. 



TEMPERATURE CHART. Prepared by D. T. Laine, M. D. Size 
8x 13^ inches. Price, per pad of 25 charts, 50 cents. 

A conveniently arranged chart for recording Temperature, with columns for 
daily amounts of Urinary and Fecal Excretions, Food, Remarks, etc. On the 
back of each chart is given in full the method of Brand in the treatment of 
Typhoid Fever. 
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SAUNDERS' POCKET MEDICAL LEXICON; or, Dictionary of 
Terms and Words used in Medicine and Surgery. By John M. 
Keating, M. D., editor of " Cyclopaedia of Diseases of Children," etc. ; 
author of the " New Pronouncing Dictionary of Medicine;" and Henry 
Hamilton, author of " A New Translation of Virgil's iEneid into Eng- 
lish Verse ;" co-author of a ** New Pronouncing Dictionary of Medicine." 
A new and revised edition. 32mo, 282 pages. Prices: Cloth, 75 cents; 
Leather Tucks, $\.oo. 

This new and comprehensive work of reference is the outcome of a demand 
for a more modern handbook of its class than those at present on the market, 
which, dating as they do from 1855 to 1 884, are of but trifling use to the student 
by their not containing the hundreds of new words now used in current litera- 
ture, especially those relating to Electricity and Bacteriology. 

** Remarkably accurate in terminology, accentuation, and ^t.fivC\r\<yR.**— -Journal 0/ Amer'- 
ican Medical Association, 

*' Brief, yet complete .... it contains the very latest nomenclature in even the newest 
departments of medicine." — Ninv York Medical Record. 



SAUNDERS' POCKET MEDICAL FORMULARY. By William 
M. Powell, M. D., Attending Physician to the Mercer House for Invalid 
Women at Atlantic City. Containing 1750 Formulae, selected from several 
hundred of the best-known authorities. Forming a handsome and con- 
venient pocket companion of nearly 300 printed pages, with blank leaves 
for Additions; with an Appendix containing Posological Table, Formulae 
and Doses for Hypodermatic Medication, Poisons and their Antidotes, 
Diameters of the Pemale Pelvis and Fcetal Head, Obstetrical Table, Diet 
List for Various Diseases, Materials and Drugs used in Antiseptic Surgery, 
Treatment of Asphyxia from Drowning, Surgical Remembrancer, Tables 
of Incompatibles, Eruptive Fevers, Weights and Measures, etc. Third 
edition, revised and greatly enlarged. Handsomely bound in morocco, 
with side index, wallet, and flap. Price, $1.75 net. 

A concise, clear, and correct record of the many hundreds of famous formulae 
which are found scattered through the works of the most eminent physicians 
and surgeons of the world. The work is helpful to the student and practitioner 
alike, as through it they become acquainted with numerous formulae which are 
not found in text-books, but have been collected from among the rising genera- 
tion of the profession^ college professors , and hospital physicians and surgeons. 

" This little book, that can be conveniently carried in the pocket, contains an immense 
amount of material. It is very useful, and as the name of the author of each prescription is 
given is unusually reliable." — New York Medical Record. 

*' Designed to be of immense help to the general practitioner in the exercise of his daily 
ctXLinfi."— Boston Medical and Surgical journal. 
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DISEASES OF WOMEN. By Henry J. Garrigues, A. M., M. D., 
Professor of Gynecology and Obstetrics in the New York School of Clinical 
Medicine; Gynecologist to St. Mark's Hospital and to the German Dis- 
pensary, New York City. In one handsome octavo volume of 728 pages, 
illustrated by 335 engravings and colored plates. Prices : Cloth, ^.00 net; 
Sheep or Half Morocco, t'^.QO net. 

A PRACTICAL work on gynecology for the use of students and practitioners, 
written in a terse and concise manner. The importance of a thorough know- 
ledge of the anatomy of the female pelvic organs has been fully recognized by 
the author, and considerable space has been devoted to the subject. The chap- 
ters on Operations and on Treatment are thoroughly modern, and are based 
upon the large hospital and private practice of the author. The text is eluci- 
dated by a large number of illustrations and colored plates, many of them being 
original, and forming a complete atlas for studying embryology ^.n^ the anatomy 
of \hQ female genitalia^ besides exemplifying, whenever needed, morbid condi- 
tions, instruments, apparatus, and operations. 

Second Edition, Thoroughly Revised* 

The first edition of this work met with a most appreciative reception by the 
medical press and profession both in this country and abroad, and was adopted 
as a text-book or recommended as a book of reference by nearly one hundred 
colleges in the United States and Canada. The author has availed himself of 
the opportunity afforded by this revision to embody the latest approved advances 
in the treatment employed in this important branch of Medicine. He has also 
more extensively expressed his own opinion on the comparative value of the 
different methods of treatment employed. 

"One of the best text-books for students and practitioners which has been published in 
the English language; it is condensed, clear, and comprehensive. The profound learning 
and great clinical experience of the distinguished author find expression in this book in a 
most attractive and instructive form. Young practitioners, to whom experienced consultants 
may not be available, will find in this book invaluable counsel and help." 

Thad. a. Rbamy, M. D., LL.D., 

Professor of Clinical Gynecology ^ Medical College of Ohio; Gynecologist to the Good 

Samaritan and Cincinnati Hospitals, 



A SYLLABUS OF GYNECOLOGY, arranged in conformity with 
" An American Text-Book of Gynecology.'* By J. W. Long, M. D., 
Professor of Diseases of Women and Children, Medical College of Vir- 
ginia, etc. Price, Cloth (interleaved), $1.00 net. 



Based upon the teaching and methods laid down in the larger work, this will 
not only be useful as a supplementary volume, but to those who do not already 
possess the text-book it will also have an independent value as an aid to the 
practitioner in gynecological work, and to the student as a guide in the lecture- 
room, as the subject is presented in a manner at once systematic, clear, succinct, 
and practical. 
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A MANUAL OF PHYSIOLOGY, with Practical Exercises. For 

Students and Practitioneis. By G. N. Stewart, M. A., M. D., D. Sc, 

lately Examiner in Physiology, University of Aberdeen, and of the New 

Museums, Cambridge University ; Professor of Physiology in the Western 

Reserve University, Cleveland, Ohio. Handsome octavo volume of 800 

pages, with 278 illustrations in the text, and 5 colored plates. Price, 

Cloth, $3.50 net. 

" It will make its way by sheer force of merit, and amply deserves to do so. It is one oj 
the very best English text-books on the subject." — London Lancet. 

** Of the many text-books of physiology published, we do not know of one that so nearly 
comes up to the ideal as does Professor Stewart's volume." — British Medical Journal. 

ESSENTIALS OF PHYSICAL DIAGNOSIS OF THE THORAX. 

By Arthur M. Corwin, A. M., M. D., Demonstrator of Physical Diagno- 
sis in the Rush Medical College, Chicago; Attending Physician to the 
Central Free Dispensary, Department of Rhinology, Laryngology, and 
Diseases of the Chest. 200 pages. Illustrated. Cloth, flexible covers. 
Price, $1.25 net. 

SYLLABUS OF OBSTETRICAL LECTURES in the Medical 
Department, University of Pennsylvania. By Richard C. Norris, 
A. M., M. D., I^ecturer on Ginical and Operative Obstetrics, University 
of Pennsylvania. Third edition, thoroughly revised and enlarged. Crown 
8vo. Price, Cloth, interleaved for notes, $2.00 net. 

" This work is so far superior to others on the same subject that we take pleasure in call- 
ing attention briefly to its excellent features. It covers the subject thoroughly, and will 
prove invaluable both to the student and the practitioner. The author has introduced a 
numbe^r of valuable hints which would only occur to one who was himself an experienced 
teacher of obsterrics. The subject-matter is clear, forcible, and modern. We are especially 
pleased with the portion devoted to the practical duties of the accoucheur, care of the child, 
etc. The paragraphs on antiseptics are admirable; there is no doubtful tone in the direc- 
tions given. No details are regarded as unimportant; no minor matters omitted. We ven- 
ture to say that even the old practitioner will nnd useAil hints in this direction which he can- 
not afford to despise." — Ne^v York Medical Record. 

A SYLLABUS OF LECTURES ON THE PRACTICE OF SUR- 
GERY, arranged in conformity with ** An American Text-Book 
of Surgery." By N. Senn, M. D., Ph. D., Professor of Surgery in Rush 
Medical College, Chicago, and in the Chicago Polyclinic. Price, $2jqo. 

This, the latest work of its eminent author, himself one of the contributors 
io "An American Text-Book of Surgery," will prove of exceptional value to 
the advanced student who has adopted that work as his text-book. It is not 
only the syllabus of an unrivalled course of surgical practice, but it is also an 
epitome of or supplement to the larger work. 

^ " The author ha.s evidently spared no pains in making his Syllabus thoroughly comprehen* 
»ive, and has added new matter and alluded to the most recent authors and operations. Full 
references are also given to all requisite deuils of surgical anatomy and pathology." — British 
Medical Journal t London. 
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AN OPERATION BLANK, with Lists of Instruments, etc. re- 
quired in Various Operations. Prepared by W. W. Keen, M. D., 
LL.D., Professor of Principles of Surgery in the Jefferson Medical Col- 
lege, Philadelphia. Price per Pad, containing Blanks for Bfty operations, 
50 cents net. 

SECOND EDITION, REVISED FORM. 

A convenient blank, suitable for all operations, giving complete instructions 
regarding necessary preparation of patient, etc., with a full list uf dressings and 
medicines to be employed. 

On the back of each blank is a list of instruments used— viz. general instru- 
ments, etc., required for all operations ; and special instruments for surgery of 
the brain and spine, mouth and throat, abdomen, rectum, male and female 
genito-urinary organs, the bones, etc. 

The whole forming a neat pad, arranged for hanging on the wall of a sur- 
geon's office or in the hospital operating-room. 

" Will serve a useful purpose fur the surgeon in reminding him of the details of prepa- 
ration for the patient and the room as well as for the instruments, dressings, and antiseptics 
needed" — New York Medical Record 

** Covers about all that can be needed in any operation/' — American Lancet. 

** The plan is a capital one."— Boston Medical and Surgical yournal. 

LABORATORY EXERCISES IN BOTANY. By Edson S. Bastin, 
M. A., Professor of Materia Medica and Botany in the Philadelphia Col- 
lege of Pharmacy. Octavo volume of 536 pages, 87 full-page plates. Price, 
Cloth, ^2.50. 

This work is intended for the beginner and the advanced student, and it fully 
covers the structure of flowering plants, roots, ordinary stems, rhizomes, tubers, 
bulbs, leaves, flowers, fruits, and seeds. Particular attention is given to the gross 
and microscopical structure of plants, and to those used in medicine. Illustra- 
tions have freely been used to elucidate the text, and a complete index to facil- 
itate reference has been added. 

" There is no work like it in the pharmaceutical or botanical literature of this country, and 
we predict for it a wide circulation. — American yournal 0/ Pharmacy. 

DIET IN SICKNESS AND IN HEALTH. By Mrs. Ernest Hart, 
formerly Student of the Faculty of Medicine of Paris and of the London 
School of Medicine for Women; with an Introduction by Sir Henry 
Thompson, F. R. C. S., M. D., London. 220 pages; illustrated. Price, 
Cloth, 1^1.50. 

Useful to those who have to nurse, feed, and prescribe for the sick. In 
each case the accepted causation of the disease and the reasons for the special 
diet prescribed are briefly described. Medical men will find the dietaries and 
recipes practically useful, and likely to save them trouble in directing the dietetic 
treatment of patients. 




HOIPLES AND PRACTICE. By Isabel 

of the New Ynik Training School for 

Hospilal ; fiuperinlendent of Nurses «nd 

_ I School for NurseB, Johns Hopkins Hospilnl. 

pbpcrinltndent of Nurses, Illinois Training School 

H m. Id one very handsome l2rao volume of 4S4 

Price, Clolli, S2,oo net. 

nt suhject of nurning is at once comprehensive 

I cleat, accumle. and readahle style, suitable 

J reader. Such a work has long been adesidera- 

Ift tlie management uf hospitals and ihe irstnicliun of 

*E also of especial value to the graduated nurse 

oal working knowledge of the care of ilie sick 



' Accidents, emergencies, and opera- 

Bv L. Ch, Bolst.lNlERE, M. D., ble Emeritus Professor of 
n (lie St. Louia Medical College. 3S1 pages, handsomely illus- 
lee. f2.oo net. 

K of the praclilioner who, when away from home, has not ihe 
""Bsiilting a library or of calling a fricnti in consultation. 

rn upon his own resources, will find this book of benehl in 
prna^iog Jiim in emergencies." 

I WEIGHT CHART. Designed by J, P. Cbozer Griffith, 

ft Clinical Professor of Diseases of Children in the University of Penii- 
. sj chaits ia each pad. Price per pad, 50 cents net. 
ent blaalc fat keeping > record of the child's weight during the first 
life. PliUed on each chart U a curve representing ihe average weight 

,r inbnt, ta that anjr deviation from the itomial can readily be detected. 
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THE CARE OF THE BABY. By J. P. Crozer Griffith, M. D., 
Clinical Professor of Diseases of Children, University of Pennsylvania; 
Physician to the Children's Hospital, Philadelphia, etc. 392 pages, with 
67 illustrations in the text, and 5 plates. i2mo. Price, $1.50. 

A reliable guide not only for mothers, but also for medical students and 
practitioners whose opportunities for observing children have been limited. 

*' The whole book is characterized by rare good sense, and is evidently written by a mas- 
ter hand. It can be read with benefit not only by mothers, but by medical students and by 
any practitioners who have not had large opportunities for observing children." — American 
yournal 0/ Obstetrics. 

THE NURSE'S DICTIONARY of Medical Terms and Nursing 
Treatment, containing Definitions of the Principal Medical and Nursing 
Terms, Abbreviations, and Physiological Names, and Descriptions of the 
Instruments, Drugs, Diseases, Accidents, Treatments, Operations, Foods, 
Appliances, etc. encountered in the ward or in the sick-room. Compiled 
for the use of nurses. By Honnor Morten, author of " How to Become 
a Nurse," "Sketches of Hospital Life," etc. i6mo, 140 pages. Price, 
Cloth, %\.oo. 

This little volume is intended for use merely as a small reference-book which 
can be consulted at the bedside or in the ward. It gives sufficient explanation 
to the nurse to enable her to comprehend a case until she has leisure to look up 
larger and fuller works on the subject. 

DIET LISTS AND SICK-ROOM DIETARY. By Jerome B. Thomas, 
M. D., Visiting Physician to the Home for Friendless Women and Children 
and to the Newsboys' Home ; Assistant Visiting Physician to the Kings 
County Hospital ; Assistant Bacteriologist, Brooklyn Health Department. 
Price, Cloth, $1.^0 (Send for specimen List.) 

One hundred and sixty detachable (perforated) diet lists for Albuminuria, 
Anaemia and Debility, Constipation, Diabetes, Diarrhoea, Dyspepsia, Fevers, 
Gout or Uric- Acid Diathesis, Obesity, and Tuberculosis. Also forty detachable 
sheets of Sick-Room Dietary, containing full instructions for preparation of 
easily-digested foods necessary for invalids. Each list is numbered only^ the 
disease for which it is to be used in no case being mentioned, an index key 
being reserved for the physician's private use. 

DIETS FOR INFANTS AND CHILDREN IN HEALTH AND 
IN DISEASE. By Louis Starr, M. D., Editor of " An American 
Text-Book of the Diseases of Children." 230 blanks (pocket-book size), 
perforated and neatly bound in flexible morocco. Price, $1.25 net. 

The first series of blanks are prepared for the first seven months of infant 
life; each blank indicates the ingredients, but not the quantities, of the food, 
the latter directions being left for the physician. After the seventh month, 
modifications being less necessary, the diet lists are printed in full. Formula 
iox tftc preparation of diluents and foods are appended. 



Practical, Exhaustive, Auihoritative. 



SAUNDERS' 
|W AID SERIES OF MANUALS 

FOR 

Students and Practitioners. 



.. Saunders is pleased to announce as now ready his NEW AID 
Series of manuals for students and PractilionerB. As pub- 
r I isher of the STANDARD SERIES OF Question Compends, and through iniimate 
fe«1ations with leading members of the medical profession, Mr. Saunders has 
lieen enabled to study progressively tbe essential daidtrata in practical " self- 
lelpB " for students and physicians. 

This study has manirested thai, while the published " Question Compends '' 
earn the highest appreciatioo of siudenis, whom they serve in reviewing their 
studies preparatory to exarai nation, there is special need of thoroughly reliable 
handbooks on the leading branches of Medicine and Sutgery, each subject 
being compactly and authoritatively written, and exhaustive in detail, without 
the introduction of cases and foreign subject-matter which so largely expand 
ordinary text -books. 

The Saunders Aid Series will not merely be condensations from 
present literature, but will be ably written by well'known authors 
and pTactitioners, most of them being teachers in representative 
American Colleges. This nrw urus, therefore, will form an admirable 
collection of advanced lectures, which will be invaluable aids to students in 
reading and in comprehending the contents of " recommended " works. 

£ach Manual will further he distinguished by tbe beauty of the nnv type; 
by the quality of the paper and printing; by the copious use of illustrations; 
tpf the attractive binding in cloth ; and by theii extremely low prices. 
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SAUNDERS' NEW AID SERIES OF MANUALS. 



VOLUMES PUBLISHED. 



PHYSIOLOGY. By Joseph Howard Raymond, A. M., M. D., Professor 
of Physiology and Hygiene and Lecturer on Gynecology in the Long 
Island G)Ilege HospiUl, etc. Price, ^1.25 net. 

SURGERY, General and Operative. By John Chalmers DaCosta, 
M. D„ Demonstrator of Surgery, Jefferson Medical College, Philadelphia, 
etc. Double number. Price, $2.50 net. 

DOSE-BOOK AND MANUAL OF PRESCRIPTION-WRITING. 

By E. Q. Thornton, M. D., Demonstrator of Therapeutics, Jefferson 
Medical College, Philadelphia. Price, ^1.25 net. 

MEDICAL JURISPRUDENCE. By Henry C. Chapman, M. D., Pro- 
fessor of Institutes of Medicine and Medical Jurisprudence in the Jeffer- 
son Medical College of Philadelphia, etc Price, I1.50 net. 

SURGICAL ASEPSIS. By Carl Beck, M. D., Surgeon to St. Mark's 
Hospital and to the German Poliklinik ; Instructor in Surgery, New York 
Post-Graduate Medical School, etc. Price, $1.25 net. 

MANUAL OF ANATOMY. By Irving S. Haynes, M.D., Adjunct 
Professor of Anatomy and Demonstrator of Anatomy, Medical Department 
of the New York University, etc. (Double number.) Price, |2.5onet. 

SYPHILIS AND THE VENEREAL DISEASES. By James 
Nevins Hyde, M. D., Professor of Skin and Venereal Diseases, and 
Frank H. Montgomery, M. D., Lecturer on Dermatology and Genito- 
urinary Diseases, in Rush Medical College, Chicago. (Double number.) 
Price, $2.50 net. 

PRACTICE OF MEDICINE. By George Roe Lockwood, M. D., 
Professor of Practice in the Woman's Medical College of the New 
York Infirmary, etc. (Double number.) Price, ;JJ2.5o net. 

OBSTETRICS. By W. A. Newman Dorijvnd, M. D., Asst. Demonstrator 
of Obstetrics, University of Pennsylvania ; Chief of Gynecological Dispen- 
sary, Pennsylvania Hospital. (Double number.) Price, $2.SO net. 

DISEASES OF WOMEN. By J. Bland Suiton, F. R. C. S., Assistant 
Surgeon to the Middlesex Hospital, and Surgeon to the Chelsea Hospital 
for Women, London; and Arthur E. Giles, M. D., B. Sc. Lond., 
F. R. C. S. Edin., Assistant Surgeon to the Chelsea Hospital for Women, 
London. 436 pages, handsomely illustrated. (Double numl>er.) Price, 
;Ji2.5o net. 

VOLUMES IN PREPARATION. 
NERVOUS DISEASES. By Charles W. Bcrr, M. D., Clinical Pro- 
fessor of Nervous Diseases, Medico-Chirurgical College, Philadelphia, etc. 

NOSE AND THROAT. By D. Braden Kylh, M. D., Chief Laryngolo- 
gist to St. Agnes' Hospital, Philadelphia; Instructor in Clinical Microscopy 
and Assistant Demonstrator of Pathology in Jefferson Medical College. 

*jtt* There will be published in the same series, at short intervals, carefully 
prepared works on various subjects, by prominent »pec\a\\»\». 



SAUNDERS' QUESTION COMPENDS. 

Arranged in Question and Answer Form. 

THE LATEST, MOST COMPLETE, and BEST ILLUSTBATES 
SEBIES OF COMPENDS EVEB ISSUES. 



Now the Standard Authorities in Medical Literature 



WITH 



Students and Practitioners in every City of the United 

States and Oanada. 



THE REASON WHY. 

They are the advance guard of " Student's Helps " — that do help ; they are 
the leaders in their special line, well and authoritatively written by able men^ 
whoj as teachers in the large colleges^ know exactly what is wanted by a student 
preparing for his examinations. The judgment exercised in the selection of 
authors is fully demonstrated by their professional elevation. Chosen from the 
ranks of Demonstrators, Quiz-masters, and Assistants, most of them have be- 
come Professors and Lecturers in their respective colleges. 

E^ch book is of convenient size (5x7 inches), containing on an average 250 
pages, profusely illustrated, and elegantly printed in clear, readable type, on 
fine paper. 

The entire series, numbering twenty- four subjects, has been kept thoroughly 
revised and enlarged when necessary, many of them being in their fourth and 
fifth editions. 

TO SUM UP. 

Although there are numerous other Quizzes, Manuals, Aids, etc. in the mar- 
ket, none of them approach the " Blue Series of Question Compends ;'* and 
the claim is made for the following points of excellence : 

1. Professional distinction and reputation of authors. 

2. Conciseness, clearness, and soundness of treatment. 

3. Size of type and quality of paper and binding. 

*«* Any of these Compends will be mailed on receipt of price (see oyer 
finrUst). 



Price, Cloth, $1.00 per copy, except when otherwise noted. 



I. ESSENTIALS OF PHYSIOLOGY. 4th edition. Illustrated. Re- 
vised and enlarged by H. A. Hare, M. D (Price, ;J5i.oo net.) 

a. ESSENTIALS OF SURGERY. 6th edition, with an Appendix on 
Antiseptic Surgery. 90 illustrations. By Edward Martin, M. D. 

3. ESSENTIALS OF ANATOMY. 5th edition, with an Appendix. 180 

illustrations. By Charles B. Nancrede, M. D. 

4. ESSENTIALS OF MEDICAL CHEMISTRY, ORGANIC AND 

INORGANIC. 4th edition, revised, with an Appendix. By Law- 
rence Wolff, M. D. 

5. ESSENTIALS OF OBSTETRICS. 4th edition, revised and en- 

larged. 75 illustrations. By W. Easterly Ashton, M. D. 

6. ESSENTIALS OF PATHOLOGY AND MORBID ANATOMY. 

7th thousand. 46 illustrations. By C. E. Armand Semple, M. D. 

7. ESSENTIALS OF MATERIA MEDICA, THERAPEUTICS, 

AND PRESCRIPTION-WRITING. 4ih edition. By Henry 
Morris, M. D. 

8. 9. ESSENTIALS OF PRACTICE OF MEDICINE. By Henry 

Morris, M. D. An Appendix on Urine Examination. Illustrated. 
By Lawrence Wolff, M. D. 3d edition, enlarged by some 300 Es- 
sential Formulae, selected from eminent authorities, by Wm. M. Poweli^ 
M. D. (Double number, price $2.00.) 

10. ESSENTIALS OF GYNECOLOGY. 4th edition, revised. With 
62 illustrations. By Edwin B. Cragin, M. D. 

IX. ESSENTIALS OF DISEASES OF THE SKIN. 3d edition, re- 
vised and enlarged. 71 letter-press cuts and 15 half-tone illustrations. 
By Henry W. Stelwagon, M. D. (Price, ;J5i.oo net.) 

12. ESSENTIALS OF MINOR SURGERY, BANDAGING, AND 

VENEREAL DISEASES. 2d edition, revised and enlarged. 78 
illustrations. By Edward Martin, M. D. 

13. ESSENTIALS OF LEGAL MEDICINE, TOXICOLOGY, AND 

HYGIENE. 130 illustrations. By C. E. Armand Semple, M. D. 

14. ESSENTIALS OF DISEASES OF THE EYE, NOSE, AND 

THROAT. 124 illustrations. 2d edition, revised. By Edward 
Jackson, M. D., and E. Baldwin Gleason, M. D. 

15. ESSENTIALS OF DISEASES OF CHILDREN. Second edi- 

tion. By William H. Powell, M. D. 

16. ESSENTIALS OF EXAMINATION OF URINE. Colored 

" VoGEL Scale," and numerous illustrations. By Lawrence Wolff, 
M. D. (Price, 75 cents.) 

17. ESSENTIALS OF DIAGNOSIS. By S. Solis-Cohen, M. D., and 

A. A. Eshner, M. D. 55 illustrations, some in colors. (Price, ^i .50 net.) 

18. ESSENTIALS OF PRACTICE OF PHARMACY. By L. E. 

Sayre. 2d edition, revised. 

20. ESSENTIALS OF BACTERIOLOGY. 3d edition. 82 illustra- 

tions. By M. V. Ball, M. D. 

21. ESSENTIALS OF NERVOUS DISEASES AND INSANITY. 

48 illustrations. 3d edition, revised. By John C. Shaw, M. D. 

22. ESSENTIALS OF MEDICAL PHYSICS. 155 illustrations. 2d 

edition, revised. By Fred J. Brockway, M. D. (Price, $1.00 net.) 

jgj. ESSENTIALS OF MEDICAL ELECTRICITY. 65 illustrations. 
Bjr David D. Stewart, M. D., and Ed^nascd ^. \.ksn^k^ce, M. D. 
^4' ESSENTIALS OF DISEASES OF THE. ^KB.. ^^^.^.Vi\x.K- 
SON, M, D, XI4 JJlustrations. Second cA\l\oii, xwse^ wv^ tx^w^^e^. 




TALOGUE OF MEDICAL WORKS. 29 

JUST PUBLISHED. 

OP MATERIA MEDICA, THERAPEUTICS, 
lACOLOGY. By Geobue K. Bitler, Ph. U.. M, D., 

MM Meiiita and of CliniwI Mcilicine in ihe Colkpe of 

>, Chicago ; ftofeasw of Materia NEedica and Thcra- 

Univer&ily. Wonuin's Mnlicil School, elc. Svo, 85S 

Pikes: Clolli, J4.00 net; Sheep or Half-Morocco, 

d pnctkal leit-book, ada|i(eil for (lermanenl refereiice n» 

Kmeots of the class-room. The arrangemenl is believed 

St philasophiLul and ralionil. as well ax (hat best calcutaleil 

St of iho^e to whom (he academic s(udy of (he subject is 

a little pcrgilexily. Special attention ha» been given to the 

RtUicat section, which is exceptionally lucid and complete. 

URES ON RENAL AND URINARY DISEASES. By 

f, M. D. Edin., Fellow of (he Royal College of I'hj-si- 

1^ London, ^nd of (he Royal Medico-('hitu^icaJ .Society: Physician to 

tBcnecal Hospital; GmsuUing I'hysician to (he Eye Hospital and (u 

liospital for. Diseases of Women; IVofessoc of Medicine in Mason 

ingham, etc. Svo, 434 pages, wilh numerous illustrations 

8 -4 colored plates. Price, Cloth, t».5o net. 

! Leclures, which ore a re-issue in one volume of the author's well- 

D Bright' 1 Diaaie and Diabtlet, there is given, within a modest 

w of the present state of knowledge of these iniiiortan( nlft.i:tioiis, 

ons and suggestions as have lesnlteil from the author's (hineen 

il and pathological study of the sulijectii. The lectures have been 

prevised and mucii new matter B<l<Ied to (hem. There has nlw been 

□ dealing with " Mi^.cellnneou.'^ AfTcclion" of the Kidney," making 

It mOTe complete as a work of reference. 

MENTARY BANDAGING AND SURGICAL DRESSING, 
:h Directions concerning the Immediate Trcatmentuf Cases of Emergency. 
For the use of Dressers and Nurses. By Wai.TKK I-YK, T. K. C. S., late 
Surgeon to St. Mary's Hosjiitnl, London. Small umo, with over So illus- 
Ciolh. flexilile covers. Price, 7S Cents net. 
' Tfcis little took is chiefly n condensation of those portions of Pye'a " Siirgicnl 
tawidierafl" which deal with bandaging,spliniine,e(c., and of those which treat 
nf the Oianageaient in i\k fast, instance of cases iif emergency. AVithin >(h own 
linhi, however, the Uiok Ls complete, and it is hn|ieil that it will (wove e\(r(.>mcly 
tueful to itudents when they b^n their work in the wanis and casualty nninw, 
Kod useful also 10 sni{pcal nurses and dres.sers. 
"The dlitttioDi >re clur and the iUuilrallonn aw p«l.' '-/,■«,&» /-■«,■.■/. 
"Tlieautliotwrlla well, the diairimi are dear, and ihebouk iwelf i««mLill n'nl piiriaW*. 
■IlkiMsh iha paper aul lyp* arc gooa."—SHtii» Htiioa yamrmit. 



JUST ISSUED. SOLD BY SUBSCRIPTION. 

ANOMALIES 

AND 

CURIOSITIES OF MEDICINE. 

BY 

GEORGE M. GOULD, M. D., and WALTER L. PYLE, M. D. 

Several years of exhaustive research have been spent by the authors in the 
great medical libraries of the United States and Europe in collecting the material 

for this work. Jledical literature of all ages and all languages has 

been carefully searched, as a glance at the Bibliographic Index will show. The 

facts, which will be of extreme value to the author and lecturer, have 

been arranged and annotated, and full reference footnotes given, indicating 
whence they have been obtained. 

In view of the persistent and dominant interest in the anomalous and curious, 
a thorough and systematic collection of this kind (the first of which the 
authors have knowledge) must have its own peculiar sphere of usefulness. 

As a complete and authoritative Book of Reference it will be of value 
not only to members of the medical profession, but to all persons interested in 
general scientific, sociologic, and medico-legal topics ; in fact, the general inter- 
est of the subject and the dearth of any complete work upon it make this 

volume one of the most important literary innovations of the day. 

An especially valuable feature of the book consists of the indexing. 
Besides a complete and comprehensive General Index, contftuung numerous 
cross-references to the subjects discussed, and the names of the authors of the 
more important reports, there is a convenient Bibliographic Index and a 

Table of Contents. 

The plan has been adopted of printing the topical headings In bold- 
face type, the reader being thereby enabled to tell at a glance the subject- 
matter of any particular paragraph or page. 

Illustrations have been freely employed throughout the work, there being 
165 relief cuts and 130 half-tones in the text, and 12 colored and half-tone full- 
page plates — a total of over 320 separate figures. 

The careful rendering of the text and references, the wealth of illustrations, 
the mechanical skill represented in the typography, the printing, and the bind- 
ing, combine to make this book one of the most attractive medical publications 
ever issued. 

Handsome Imperial Octavo Volume of 968 Pages. 

PRICES: Cloth, $6.00 net; Half Morocco, $7.00 net. 
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JUST ISSUED. 



ANDERS' PRACTICE OF MEDICINE. 

A Text-Book of the Practice of Medicine. By James M. Anders, M. D., Ph D., 
LL D., Professor of the Practice of Medicine and of Clinical Medicine, Medico-Chirur- 
gical College, Philadelphia. Cloth, II5.50 nat ; Sheep or Half Morocco, 1^6.50 net. 

MACDONALD'5 5URQICAL DIAGNOSIS AND TREATMENT. 

Surgical Diagnosis and Treatment. By J. W. Macdonald, M. D.. Graduate of 
Medicine of the University of Edinburgh; Professor of the Practice of Surgyery and 
of Clinical Surgery, Minneapolis College of Physicians and Surgeons. Cloth, ^5.00 net; 
Sheep or Half Morocco, ||6.oo net. 

MOORE'S ORTHOPEDIC SURGERY. 

Ortliopedic Surgery. By James E. Moore, M.D., Professor of Orthopedics and 
Adjunct Professor ot Clinical Surgery. University of Minnesota, College of Medicine 
and Surgery Octavo, 356 pages, handsomely illustrated. Cloth, $2.50 net. 

PENROSE'S DISEASES OF WoMEN. 

A Text-Boole of Diseases of Women. By Charles B. Penrose, M.D, Ph.D., 
Professor of Gynecology, University of Pennsylvania : Surgeon to Gynecean Hospital. 
Philadelphia. Octavo volume of 529 pages, handsomely illustrated. Price, $3.50 net. 

MALLORY AND WRIGHT'S PATHOLOGICAL TECHNIQUE. 

Pathological Technique. By Frank B. Mallory, A.M., M. D., Asst. Professor 
of Pathology, Harvard University Medical School; and James H. Wright, A.M., 
M. D , Instructor in Pathology, Harvard University Medical School. Octavo volume 
of 396 pages, handsomely illustrated. Price, 1^2.50 net. 

SENN'S GENITO-URINARY TUBERCULOSIS. 

Tuberculosis of the Genito-Urinary Oraans, Male and Female. By Nicholas 
Sf.nn, M. D., Ph.D., LL.D., Professor of tne Practice of Surgery and of Clinical Sur- 
gery, Rush Medical College, Chicago. Handsome octavo volume of 320 pages. Illus- 
trated. Price, |i3.oo net. 

SUTTON AND GILES' DISEASES OF WOMEN. 

Diseases of Women. By J. Bland Sutton, F. R. C. S., Asst. Surgeon to Middlesex 
Hospital, London ; and Arthur E. Giles, M. D., B. Sc, F. R. C. S., Asst. Surgeon to 
Chelsea Hospital, London. 436 pages, handsomely illustrated. Price, $^.$0 net. 



IN PREPARATION. 

VAN VALZAH AND NISBET*S DISEASES OP THE STOMACH. 

Diseases of the Stomach. By William W. van Valzah, M. D., Professor of 
General Medicine and Diseases of the Digestive System and the Blood, New York 
Polyclinic; and J. Douglas Nisbet, M. D., Adjunct Professor of General Medicine 
and Diseases of the Digestive System and the Blood, New York Polyclinic. 

AN AMERICAN TEXT-BOOK OF GENITO-URINARY AND SKIN DISEASES. 

Edited by L. Bolton Bangs, M. D., Late Professor of Genito-Urinary and Venereal 
Diseases. New York Post-Graduate Medical School and Hospital ; and William A. 
Hardaway, M. D., Professor of Diseases of the Skin, Missouri Medical College. 

AN AMERICAN TEXT-BOOK OP DISEASES OF THE EYE, EAR, NOSE, AND 
THROAT. 

Edited by G. E. de Schweinitz, M. D., Professor of Ophthalmology in the Jefferson 
Medical College; and B. Alexander Randall, M. D., Professor of Diseases of the 
Ear in the University of Pennsylvania and in the Philadelphia Polyclinic. 

CHURCH AND PETERSON'S NERVOUS AND MENTAL DISEASES. 

Nervous and Mental Diseases. By Archibald Church, M. D., Professor of Men- 
tal Diseases and Medical Jurisprudence, Northwestern University Medical School, 
Chicago; and Frederick Peterson, M. D., Clinical Professor of Mental Diseases, 
Woman's Medical College, New York ; Chief of Clinic, Nervous Department, College 
of Physicians and Surgeons, New York. 

HIRST'S OBSTETRICS. 

A Text-Book of Obstetrics. By Barton Cookb Hirst, M. D., Professor of Obstet- 
rics, University of Pennsylvania. 

HEISLER'S EMBRYOLOGY. 

A Text-Book of Embryology. By Johw C. 'Hk\svb».,'^.'^ . ,^x<i%'e5avs« \.^'!i»fc^'w>- 

fessor of Anatomy, Medical Uepariment, "VJmvttsxx.-^ ol "^twTvs^jVi^Tcv.*. 






NOW BEADY, VOLUMES FOR 1896,1897,1898. 



AMERICAN YEAR-BOOK OF MEDICINE and SUR6ERT. 

Edited by GEORGE M. GOULD, A. M., M. D. 
Assisted by Eminent American Speoialists and Teetohers. 
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Comprised in a Single Volume of about zaoo Pages. 

The work will be replete with original and selected illustrations skilfully 
reproduced, for the most part in Mr. Saunders' own studios established for the 
purpose, thus ensuring accuracy in delineation, affording efficient aids to a right 
comprehension of the text, and adding to the attractiveness of the volume. 
Prices : Cloth, $6.50 net; Half Morocco, $7.$^ net. 

W. B. SAUNDERS, Publisher, 

925 Walnut Street, Philadelphia. 
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^ Notwithstanding the rapid multiplication of medical and sui^cal works, 

g still these publications fail to meet fully the requirements of the general physician^ 

^ inasmuch as he feels the need of something more than mere text -books of well- 

*§ known principles of medical science. Mr. Saunders has long been impressed 

,^ with this fact, which is confirmed by the unanimity of expression from the pro* 

^ fession at large, as indicated by advices from his large corps of canvassers. 

^ This deficiency would best be met by current jounialistic literature, but most 

"g practitioners have scant access to this almost unlimited source of information, 

A and the busy practiser has but little time to search out in periodicals the many 

g interesting cases whose study woutcl doubtless be of inestimable value in his 

© practice. Therefore, a work which places before the physician in convenient 

^ fonn an epitomization of this literature by persons competent to pronounce upon 

S^ The Value of a Discovery or of a Method of Treatment 

« cannot but command his highest appreciation. It is this critical and judicial 

.§ function that will be assumed by the Editorial staff of the " American Year- 

'^ Book of Medicine and Surgery." 

:» It is the special purpose of the Editor, whose experience peculiarly qualifies 

5J him for the preparation of this work, not only to review the contributions to 

^ American journals, but also the methods and discoveries reported in the leading § 

^ medical journals of Europe, thus enlarging the survey and making the work ^ 

5 characteristically international. These reviews will not simply be a series of "* 

^ undigested abstracts indiscriminately run together, nor will they be retrospective g^ 

^ of ** news " one or two years old, but the treatment presented will be synthetic ^ 

*^ and dogmatic, and will include only what is new. Moreover, through expert ? 

^ condensation by experienced writers these discussions will be 
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SCCOND CDITION, 
REVISED AND GREATLY ENLARGED 

Notes on the Newer Remedies 



THERAPEUTIC APPLICATIONS 
AWD MODES OF ADMiWISTRATIOH. 



DAVID CERNA. M.D., PH. D., 

4»r of Physiology In ih« Modlol Dfpanmoni of 

UJ S Unlvcnliy 0f Teiu ; farmerly Demonicntor of and leu- 

unr DD En^ifrnenul TliempcuilEE in ih> 
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e work takes up in alphabetical order aU the 
' Newer Remedies, giving their physical properties 
— solubi 1 i ly— therapeutic appi icati o n — admi n i stra- 
. lion and chemical fonnula. 

It will, in this way. Form a very valuable additioD 
I- to the various works on Therapeutics now in ex- 
istence. 
I Chemists are so tnultiplyliig compounds that if 

I, each compound is to be ihorooglily studied, inves- 

tiiiust be carried far enough to determine 
lica) imporiance-of the new agents, 
y and conciseness compel the omisv-ion r.f 
aphical references. 
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